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ANEW 
DESIGN 

BOX-HEADER  BOILER 


The  new  C-E  Single-Seam  Box-Header 
Boiler  is  a  distinct  advance  in  construc- 
tion and  design  over  ordinary  box 
header  practice. 

In  the  new  design  — 

The  wrapper  or  butt  strap  joining  the  tube  and 
hand  hole  sheets  is —ELIMI  MATED. 

ONE  ROW  OF  RIVETS  JOINS  THE  TUBE  SHEET 
DIRECTLY  TO  THE  HAND  HOLE  SHEET. 

The  row  of  rivets  on  the  tube  side  of  the  wrap- 
per strap  is— ELIMINATED. 

THERE  IS  ONLY  ONE  CAULKING  EDGE  and 
this  faces  the  outside — making  inspection  easy 
and  removing  all  rivets  out  of  the  hot  gas  and 
fire  zones. 

Three  thicknesses  of  metal  at  the  caulking  joint  at 
the  ears  are-  REDUCED  TO  TWO  THICKNESSES. 

This  new  design  provides  an  unusual  factor  of 
safety.  For  instance,  in  the  standard  unit  sold  for 
160  lb.  to  250  lb.  working  pressure,  the  header 
joint  is  adequate  for  a  working  pressure  of  450  lb. 

Acareful  inspection  of  this  newboilerwill 
convince  you  that  the  C-E  Box-Header 
Boiler  is  a  better  Box-Header  Boiler. 
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CORPORATION 

International  Combustion  Building 
200  Madison  Avenue,  New  York 

A  Subsidiary  of 
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The  Tallest  Building  in  the 
British  Empire 

THE  new  Royal  York  Hotel,  Toronto,  Canada,  is  the  British 
Empire's  tallest  building  and  its  largest  hotel.  This  im- 
mense structure  embodies  modern  improvements  throughout 
and  particularly  in  regard  to  Vertical  Transportation,  which  is 
provided  by  seventeen  elevators  of  Otis-Fensom  manufacture. 
Ten  of  these  are  Otis  Signal  Control  elevators,  and  the  re- 
mainder are  equipped  with  Otis  "Flying  Stop"  control. 

Here  again  is  found  proof  of  the  saying  that  "most  of  the 
world's  famous  buildings  are  Otis-equipped." 


OTIS   ELEVATOR    COMPANY 

OFFICES     IN    ALL     PRINCIPAL      CITIES     OF     THE     WORLD 
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WHAT     YOUNGER     COLLEGE     ME  N 
ARE     D  O  I  N  (;    WITH     \V  E  S  T  I  N  G  H  O  U  S  E 


This  5000  h.p.  motor  in  the  Columbia  Steel  Company's  Plant,  with  its  frame 
of  arc-welded  steel,  is  physically  the  largest  synchronous  motor  ever  built. 

Ninety  days  to  go — 

teamwork  wms 
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H.  R.  HILLMAN 

Contract  Admini: 


\V.  B.  SHIRK 
Central  EnS'teer 

L«high  Univcisity.  '20 


B.  I.  HAYFORD 

Su<ichbo,ir,l  Engmetr 

Syracuse  University.  '22 


H.  C.  MEYERS 

Machine  Design 

L'ersity  of  Nebraska. 


^1 


H.  G.  DILLON 

PrnJiicttcm  Suf>cr7isor 
Oklahoma  A  &  M  College.  '23 


While  you  Seniors  were  shuffling  worries  about 
machine  stresses  and  saturation  curves  with 
those  of  football  last  fall,  a  group  of  your  pred- 
ecessors, not  so  many  years  ahead  of  you, 
were  playing  the  game  with  grim  realities. 

The  Columbia  Steel  Company  of  Pittsburg, 
California,  completed  plans  on  September  12th 
to  build  a  new  tinplate  plant.  On  the  13th 
they  gave  an  order  to  Westinghouse  for  two 
5,000  horsepower  synchronous  motors  to 
drive     the     rolls,     to     be     physically     the 


ble,  test  and  ship  any  large  unit,  let  alone  a 
new  achievement  in  size  and  type  of  construc- 
tion, affords  no  time  for  idle  speculation. 
Westinghouse  men  went  at  the  job  as  only  an 
experienced  and  thoroughly  equipped  organi- 
zation could  do.  And  on  the  scheduled  date, 
four  flat  cars  and  a  box  car  rolled  out  of 
the  Westinghouse  plant,  carrying  the  completed 
and  tested  motor. 

It  was  an  industrial  victory,  as  satisfying  as 
anv    athletic    gain.     Teamwork    and    indi- 


largest     synchronous    motors  e\er     built.       (  Iflf  )       \idual   skill    had    wnn.   Westinghouse    had 

Delivery     of    the     first    was  wanted     in        \2 '  "J/       once    more    made    good    and    upheld    the 

ninety   days.  "^«i»                          «                               reputation  that  earns  the  big 

Ninety    days    in    which    to  V^j^^CTI DCSh^YII ^^^     electrical    jobs    for   Westing- 


design,   manufacture,    assem- 


h( 


luse  men. 
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Chicago  Builds  the  First  Planetarium 
IN  THE  United  States 


5y  John  A.  Malonev 


UT  on  an  island  in  Lake  ;\Iichi- 
s,'an,  just  east  of  the  Field 
Museum  and  the  new  Shedd 
Aquarium,  speeding  motorists  along 
the  outer  drive  have  watched  a  new 
type  of  building  being  erected.  .A.  huge 
sign  announces  the  fact  that  a  Plane- 
tarium, a  gift  of  ^Ir.  :\Iax  Adler  to  the 
people  of  the  city  of  Chicago,  is  to  be 
housed  in  that  luiilding.  It  is  small 
wonder  if  they  do  not  give  the  matter 
much  thought  but  speed  on  to  Michi- 
gan Avenue  saying  to  themselves.  "A 
Planetarium.  ...  I  wonder  what  that 
is.-"  For  this  building  is  to  house  a 
pioneer  in  this  country — the  first  plane- 
tarium in  the  L'nited   States. 

A  planetarium  is.  in  a  few  words,  a 
theatre  in  which  a  vaulted  dome  be- 
comes a  heavenly  stage  and  the  actors 
are  the  stars  and  planets.  It  is  the 
product  of  Dr.  Baursfeld.  an  engineer 
of  the  great  Zeiss  Optical  \\orks  at 
Jena,  and  his  associates,  who  worked 
out  a  happy  inspiration  that  occurred 
to  the  greatest  showman  since  P.  T. 
Barnum.  Dr.  Oskar  von  Miller,  the 
Director  of  the  Deutsches  iMuseum  of 
Munich.  In  1903.  von  :Miller  conceived 
the  idea  of  a  great  technical  museum, 
and.  calling  together  the  heads  of  the 
great  industries  of  Euro])e.  he  soon 
made  his  dream  a  reality.  Machines 
moved  and  exjjlained  themselves  to  a 
million  visitors  a  year  in  Munich.  But 
though  he  had  succeeded  in  organizing 
the  greatest  innovation  in  visual  educa- 
tion that  the  world  had  ever  seen,  he 
wished  to  go  further.  He  went  to  Dr. 
Baursfeld  and  .said,  in  effect,  "I  have 
placed  the  intricacies  of  science,  industrv 


and  engineering  at  the  disposal  of  the 
])eo])le  but  there  is  one  science  which  we 
cannot  elucidate  for  them  without  sjie- 
cial  a]iparatus.  Build  me  a  theatre."  he 
said,  "in  which  the  mysteries  of  astron- 
omy will  be  so  simjilified  that  even  a 
child  can  grasp  them  in  a  short  time 
and  yet  let  the  sjiectacle  Ije  so  realistic 
that   the    sjilendor   of    the   evening   skv 


will  ap]5ear  without  the  slightest  tinge 
of  artificiality."  Xo  small  commission, 
this.  .And  yet  Baursfeld  set  to  work 
at  his  task  with  typical  German  tenac- 
ity and  thoroughness.  Several  times 
he  thought  he  had  the  answer  but  the 
results  did  not  satisfy  him.  It  was  20 
years  before  his  task  was  comjileted 
and  the  fir.st  planetarium  was  shi])ped 
to  Munich  and  installed  in  the  .Museum 
building. 

We   want   to  know,  of  course,   what 
the  origin  and  the  historv  of  the  iilane- 


tarium  was.  but  we  are  more  interested 
to  know  how  it  wcjrks  and  what  we  mav 
expect  to  see  when  the  Chicago  edifice 
opens  its  do(jrs  to  the  ]nil)lic  in  1930. 
Let  us  take  an  imaginary  trip  to  this 
unique  l)uil<ling  on  the  lake  shore  about 
a  year  from  now.  A  graceful,  archi- 
tecturally pleasing  Iniilding.  with  a 
<lomed  roof  that  reseml)les  the  hous- 
ing of  a  telescope  meets  the  eye.  Vou 
enter  and  in  what  looks  like  an  audi- 
torium and  you  take  your  seat.  .Above 
you  the  vaulted  dome  stares  down  in 
monotonous  whiteness.  A  great  ma- 
chine, mounted  on  wheels,  occupies  a 
prominent  place  on  the  floor.  It  attracts 
your  attention  because  it  is  a  monster 
and  more  grotesque  than  anything  you 
have  ever  seen  before.  To  l)e  sure  it 
looks  like  something  that  might  have 
hop]ied  out  of  Jules  \'erne's  imagina- 
tion and  had  come  to  rest  on  the  shores 
of  the  Queen  of  the  Lake.  Structural 
steel  girders  support  a  cylindrical  see- 
saw with  a  round  head  at  each  end. 
Glas.sy  eyes  stare  out  of  the  heads  and 
the  machine  moves  to  and  fro  as  an 
attendant  tests  it  to  make  sure  that  al! 
is  in  readiness.  Ott  on  the  side  the 
lecturer  stands,  behind  a  desk  that  con- 
tains as  many  buttons  and  signal  lights 
as  the  keyboard  of  a  great  organ  that 
you  have  seen  arise  from  the  base- 
ment of  a  motion  picture  jjalace.  But 
you  have  no  further  op])ortunitv  for 
discovery   or   investigation. 

The  lights  are  extinguished  and  the 
ball  is  ])itche(l  into  Stygian  lilackne.ss 
for  a  few  .seconds.  .A  whirr,  and  the 
motors  start  and  the  dome  above  vou 
light-   u)i   with  all   the   brilliance   of   a 
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starlit  nij,'lit.  A  lni>li  ha>  falli'ii  ovfr 
the  .'iiidiunci.-  ami  it  is  srxrral  sccniul-- 
licforc-  thuy  realize  ]U>[  what  lias  ha])- 
])enc(l.  .\  liiiiij;  drawn  "a-a-ah"  escajio 
involuntarily  from  the  nuiltitude,  and 
even  a>tr(jn(iniers  wild  havi'  >|jent  their 
lives  in  s^azing  cm  the  heauties  (it  the 
real  lirnianient  cannot  refrain  from 
voicintj  their  admiration  when  this 
man-made  spectacle  streets  them  in  the 
planetarinm. 

As  the  stars  continue  to  >;leam  ami 
twinkle  the  lectiu\-r.  armed  with  a 
])ointer  of  lit;ht  ])roceeds  to  familiarize 
the  audience  with  the  hetter  known 
planets  and  to  ex])lain  their  movements. 
Xo  drama  of  Shakes])care  and  none 
of  the  ex|iloits  of  the  insidious  Doctor 
l'"u  Alanchu  were  ever  followed  more 
inteuseU-  than  is  this  new  drama  in 
which  constellations,  the  ]ilanets  ancl 
the  stars  take  their  cue  from  the  awk- 
ward-lookins,'  "dens  ex  machina"  that 
is  the  heart  an<l  soul  and  hrains  of 
the  |ilanetariuni. 

The  wonders  of  the  planetarium  are 
not  coutined  to  jileasini;  the  eye.  Its 
aims  are  ])riniarily  educational  and  the 
amusement  and  ])leasure  that  it  allords 
are  hut  secondary.  There  is  no  exat;- 
,i,feration  in  the  statement  th;it  a  ])erson 
can  learn  more  astronomy  heneath  its 
heautiful,  artificial  sky  in  a  few  hours 
than  he  could  from  years  of  stnd\in.iL; 
text  hooks  or  even  hy  .actual  contem- 
])lation  of  the  heavens.  There  are 
movements  of  the  heavenly  hodies  that 
occupy  thousands  of  years  hefore  they 
are  complete  and  for  th.at  reason  no 
man  could  ever  witness  the  actual  ])ro- 
cedure  in  nature,  ^'et,  in  the  jilane- 
tarium  he  can  see  such  a  circuit  in  min- 
utes ;uid  seconds. 


.^nppose  we  wisli  to  know  how 
the  .Xnt.irctic  sky  .apiicars  to  the 
memhers  of  the  l')\rd  l-".xpi'(lition 
in  Little  .\merica.  .\l  the  touch 
ot  .1  Imtton  the  hrm.ameut  is 
whirled  around  and  we  .are  tr.aus- 
ported  to  the  .South  I'ole.  there 
to  \iew  tin-  si<.;ht  that  .greets  the 
intrepid  ixplorers.  We  see  how 
the  stars  travel  over  their  .ap- 
pointed eotu'se.  ,aml  how.  in  the 
course  of  _'(,.(K)()  years  the  e.irth's 
axis  pi-iMonns  a  tumhlini;  motion 
like  ,a  to|)  th.at  is  "ihiuL;  down." 
How  (lid  the  sky  ap]iear  to  the 
l'".,i^ypti,iiis  .[s  they  reared  the 
,!4reat  |iyr;iiiiids  on  the  hot  s.ands 
thousands  of  years  ago?  .S;iturn 
t.akes  nearly  thirty  years  to  com- 
plete its  trip  around  the  sun  .and 
XeptniH'  needs  ](,{,  ye.ars  for  the  tri|). 
What  do  they  look  like  as  they  make 
their  ai)])ointed  rounds?  Why  do  they 
not  collide?  All  these  (|uestioiis  wliieli 
])er])lexed  primitive  man  as  he  licLjan 
to  realize  that  the  sun  was  not  ;i  t'ier\ 
chariot  dri\'en  .across  the  sky  e.ach  d.a\ , 
.111(1  which  tod.iy  still  perjilex  the  ,iver- 
.a,L;e  man  can  he  readilv  answered  .and 
impressed  on  the  nieiiior\-  with  the  .aid 
of  this  rem.arkahle  device. 

The  pl.anetariuni  takes  the  slow  mo- 
tion pictures  with  which  we  are  all 
familiar  and  reverses  the  process.  On 
the  star  lit  vault  time  overtakes  itself 
.and  the  instrument  hecomes  a  time 
com|iressor.  It  L;ives  ns  the  option  ol 
rcdnciiiL;  .a  (la\'  to  the  space  of  oiu'  to 
four  minutes  .and  reproduces  natural 
movements  1.14(1  times  faster  than  they 
;ictuall\-  occur.  The  astronomical  hap- 
|ienin!^s  of  a  vear  can  lie  com]iressed 
into    tin-    s])ace    of    seven    seconds    and 


shown  projected  on  the  dome-like  ceiling. 


thus  the  ye.ar  is  speeded  up  .as  much 
as  tour  million  times,  liec.ause  of  its 
hrinhtiU'ss.  the  sun  renders  it  ((uite  dif- 
ticult  to  ohserve  celestial  movements 
while  it  shines  on  our  part  of  tile  earth 
hut  in  the  ])lanetarium  we  simply  turn 
out  the  liyht  of  the  sun  and  ])roceed 
with  oiir  research. 

The  proi^ramme  which  is  otfered  hy 
I'.nropt-.an  pl.anet.aria  is  (jiiite  varied. 
Visitors  do  not  wish  to  see  the  same 
thiii.i;  .alw.avs,  no  iii.atter  how  arrestinj^^- 
Iv  it  ni.av  he  ]iresented.  \ud  so  the 
directors  are  kept  husy  devisino-  new 
effects.  X'iews  of  the  sky  as  it  a])pears 
in  the  latitude  in  which  the  |)Ianetariuiii 
is  located  are  followed  hy  the  explana- 
tion of  the  clianL;e  of  seasons.  Here  we 
learu  w  h.at  .astronomers  mean  when 
they  spe.ak  of  the  "iirecession  of  the 
e(|uiiioxes"  and  we  also  see  that  the 
change  of  seasons  has  a  definite  cause 
and  is  not  tlie  result  of  vagaries  of  the 
weather.  We  can  take  a  trip  to  the 
Land  of  the  midnight  sun  or  we  may 
pl.a\  with  tlu'  heavens  hy  stop]iiiig  the 
sun  or  moon  in  their  courses  or  hy 
iiiani]iulating  the  firmament  so  that  we 
have  the  phenomenon  of  eternal  sum- 
mer or  everlasting  winter.  Merrily  we 
tri])  around  the  world  .and  \-iew  lieaven- 
1\'  hodies  th.at  we  would  otherwise  uev- 
(.■r  see. 

.\11  of  this  is  interesting  to  the  engi- 
neer; hut  the  main  thing  he  w.aiits  to 
know  is  how  does  the  thing  work — 
wdiat  makes  the  "wheels  go  round?" 
The  .answer  is  contained  in  the  gro- 
tes(|ue  machiiie  that  attracted  our  at- 
tention when  we  first  entered  the  huild- 
ing.  Its  gre.al.  staring  glass  eyes  are 
lenses  and  behind  each  lens  is  a  pro- 
jector— a  stereoptican  or  lantern  slide 
machine — no  dilTerent  in  i)rinci])Ie  than 
its  crude  predecessor,  "the  magic  lan- 
tern" tli.it  delighted  our  grandfathers. 
.Motors  swing  the  great  cylinder  to  and 
fro  .at  the  touch  of  a  button  hy  the 
lecturer.  <  hie  hundred  and  nineteen 
(  Liilllillliril   oil    pdih'   id  ) 


Telephotography 

By  Norman  D.  Buehling,  '30 
Student  in  the  Department  of  Electrical  Engineering 


THE  rajjid  advance  of  scientific 
knowledge  has  brought  so  many 
wonders  within  our  grasp,  that 
there  is  a  tendency  to  take  many  of  our 
present  day  developments  for  granted. 
For  every  new  discovery  that  is  made 
today,  there  will  he  many  applications 
tomorrow.  Emission  of  electrons, 
caused  by  a  ray  of  light  on  an  active 
metal,  a  scientific  novelty  of  yesterday, 
today  finds  endless  uses.  Without  the 
photo-electric  cell,  who  could  dream  of 
television  or  of  the  telephotograph  svs- 
tem .'  Every  day  photographs  are  sent 
from  coast  to  coast :  the  process  is  tak- 
en as  a  matter  of  course,  but  few  know 
the  methods  employed  in  acc<im]ilishing 
this  feat. 

The  system  of  tr;uisniitting  pictures 
electrically    over    great    distances     has 
been  a  reliable,  commercial,  accomplish- 
ment   for    a    number    of    years.      The 
American    Telephone    and    Telegraph 
Com])any  has  developed  the  system  and 
made  it  coniniercially  possible.     There 
are  now  stati(ins  in  eight  of  our  most 
imjjortant     cities     scattered     over    the 
country,  and  [ihotographs  can  be  sent 
almost  anywhere  in  a  very  short  time. 
The  quality  of  the  trans- 
mitted pictures  are  such 
that  it  is  difficult  to  dis- 
tingm'sh  the  tele])hoto.  as 
it  is  called,    from  the 
original. 

Photographing  the  pic- 
ture, diagram  or  draw- 
ing, is  the  first  step,  and 
gives  a  negative  plate.  To 
obtain  a  positive  film,  the 
negative  is  rejihotograph- 
ed.  and  the  ])ositive  film. 
SsJ  inches,  is  used  in  the 
actual  transmitting.  Usu- 
ally a  photographic  re- 
versal takes  ])lace.  that  is. 
when  a  positive  is  sent  a 
negative  is  received  and 
vice  versa.  However,  this 
is  not  necessarily  so,  for 
by  reversing  the  photo- 
electric cell  connections, 
a  positive  can  be  made  to 
produce  a  positive,  and  a 
negative  to  jiroduce  a 
negative.     It  is  a  general 


rule  to  send  a  positive  and  receive  a 
negative.  The  actual  time  required  to 
send  a  picture  is  seven  minutes.  Intt  the 
associated  photographic  jirocesses  take 
from  one-half  to  three-(|uarters  nf  an 
bciur. 

The  transparent  ])(isitive  is  fastened 
on  a  cylindrical  form.  Focused  on  the 
film,  and  shining  through  it.  on  to  a 
]ihoto-electric  cell,  is  a  small  rectangu- 
lar beam  of  light.  The  film  is  rotated 
and  caused  to  advance  slowlv.  ijarallel 
to  its  axis,  so  that  the  light  beam  trav- 
erses the  entire  ]iicture  in  a  series  of 
adjacent  lines.  .\s  the  film  rotates  the 
intensity  of  the  light  on  the  cell  varies 
with  the  shade  of  the  film  at  the  ])oint 
where  the  beam  is  focused.  X'ariation 
of  the  light  on  the  cell  causes  a  varia- 
tion of  the  current  through  it.  and  this 
current  is  amplified  and  used  to  modu- 
late a  l.,TOO  cycle  carrier  wave,  which 
is  sent  over  the  tele])hone  lines. 

-\t  the  receiving  enil  ;in  unexposed 
firm  is  rotated  on  a  form,  in  s\-nchro- 
nism  with  the  original  ])icture.  .\  light 
valve  allows  light  to  fall  on  the  film, 
but  with  an  intensity  that  varies  with 
the    strength    of    the   current    received 


from  the  telejihone  lines.  The  film  can 
then  be  developed  and  the  transmission 
is  complete. 

The  telephotograph  system  can  be 
divided  into  two  separate  and  distinct 
parts  ;  the  picture  system,  and  the  con- 
trol system.  The  ])icture  .system  has 
to  do  with  the  transforming  of  light 
energy  into  electrical  energy,  its  trans- 
mission over  the  lines,  and  the  change 
back  from  electrical  energy  to  light 
energy.  The  control  system  provides 
the  means  for  starting  both  machines 
at  the  same  time  and  maintaining  svn- 
chronous  speed.  The  (jperation  of  the 
picture  system  shall  he  treated  first. 

The  5x7-inch  jKisitive  film  is  ])laced 
over  a  cylindrical  form  which  mounts 
on  a  rotating  shaft.  .\  motor  drives  the 
shaft  at  90  r.  ]>.  m.  and  as  it  revolves, 
the  film  advances  along  a  lead  screw 
one-hundredth  of  an  inch  per  revolu- 
tion. Light,  from  a  stationary  source. 
is  focused  on  the  film,  and  covers  it  in 
a  series  of  adjacent  lines.  .\  small 
lamp  of  constant  intensity  throws  .i 
beam  of  light  through  a  small  aperture 
and  it  is  focused,  by  means  of  two 
)rism  on  to  the  film.  The 
width  of  the  image  is 
equal  to  the  lead  of  the 
screw  or  one-hundredth 
of  an  inch,  and  its  height 
is  two-thirds  of  its  width. 
As  the  light  passes 
through  the  film  it  falls 
on  the  ])hoto-electric  cell, 
which  is  inserted  into  the 
film  holder.  Wit  h  a 
change  in  shade  of  the 
film,  at  the  ])oint  where 
the  image  is  focused,  the 
intensity  of  the  light  oii 
the  cell  also  changes. 

Asameans  of  changing 
light  energ}-  into  electri- 
cal energy  a  photo-elec- 
tric cell  is  used.  It  con- 
sists of  a  long  evacuated 
tube,  coated  internally 
wtih  a  ])otassium  cathode, 
and  containing  a  metallic 
ring  shaped  anode.  A 
potential  of  ajijiroximate- 
ly  100  volts  is  maintained 
between     the     two     elec- 
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truck's.  l.i,L;lit  ii;is>iny  lhnui.i;li  a  win- 
(Icjw.  falls  n]"in  the  (.-atlKidr,  causing; 
it  to  i^ivc  (iff  rlrctrcjiis.  Tin-  mimhcr 
<il'  ck'ctrciiis  iL;ivi-n  ulT  \arit-s  din-ctly 
with  the  iiitmsity  nf  thr  li,i;ht  that 
fails  upnii  it.  'Clu'sc  electrons  are  at- 
tracted In  the  positive  aiKide,  causiniL;  a 
small  current  llnu,  ahdiil  .2  nncru  am- 
pere. Thus,  a  chans^e  in  tin,'  density  n\ 
the  picture  jircidiices  a  change  in  the 
plidti '-electric  cell  current  flow.  Some 
of  the  advanta.i^'^es  possessed  li\'  the 
|ioIassinni  ])hoto-electric  cell,  over  the 
selenium  cell,  are  the  ahseiice  of  dark 
enrri'nts.  and  a  lack  of  electrical  iner- 
tia. This  makes  ])ossil)le  sharji  clear 
lectures. 

Current  from  the  ]ihoto-electric  cell, 
is  run  throutjh  a  iii.ijh  resistance,  to  ,i;ive 
an  a])i)recial)le  voltas^je  drop,  and  sent 
throu.!j;h  two  sta.i,a-s  of  resistance  con- 
])led.  vaciuini  tuhe  am]ilitication.  The 
use  of  inductive  or  capaciti\e  amplifica- 
tion is  not  ]iossil)le  in  this  case  hecause 
the  frec|ueiicies  vary  from  a  few  hun- 
dred c\cles  ])er  second  to  almost  zero 
or  diri'ct  cin'rent.  Indttctive  or  eapaci- 
ti\e  amjilificalion  would  not  o])erale  on 
direct  cinTent.  Resistance  coupled  ,am- 
l)liliers  have  an  adde<l  advanta.tje  in  that 
the\-  amplif\-  all  of  the  fre(|uencies 
e(|nally. 

.\  vacuum  tuhe  oscillator,  tuned  to 
1.^00  cvcles,  ])ro(hices  the  carrier  wave 
tiiat  flows  over  the  lines.  The  out|iut 
of  this  oscillator  and  the  am])lified  out- 
l>ut  of  the  ])hoto-electric  cell  am])lilier 
are  lioth  im])ressed  on  the  'j;r\t\  of  a 
modulator  tuhe.  resnlliui^  in  a  \M)0 
cvcle  wave,  modulated  l)\-  the  ]]h(ito- 
electric  cell  current.  To  eliminate  an\ 
stray  fre<|ueiicies  or  harmonics,  a  filter 
is  provided  at  the  termin.al  ,an<l  then  a 
final  amplifier  hoosts  the  current  still 
hiuher. 


In  oriler  thai  the  li,i.;ht  .and  d.ark  cur- 
rents ma\  he  of  the  proper  value  so  ;is 
to  kee|i  the  ]iicture  llu'  pro]ier  -hade,  a. 
test  iletectcjr  is  provided.  It  compares 
the  value  of  the  ont|)Ut  current  hoth 
lis^ht  and  dark.  ,and  ])ro\'ides  ,a  means  ol 
ad  instmeiit. 

(  In  loiii;  disl.ance  tele])lione  circuits 
a  cert.ain  .amount  of  .itti'mialion  or  loss 
of  current  streuLjth  takes  placi'.  fo 
com]iensate  for  this  loss  vacuum  tnlie 
re]ieaters  are  pkaced  aloni;  the  line  at 
interv.ils  of  ,ip]iro.\imatel\-  50  miles  on 
cahle  .and  l.^O  miles  on  (jpen  wire.  Re- 
peaters .are  inducti\e  coU|>led  ampli- 
fiers, with  a  low  am]ilification.  ;ind  .an' 
useil  on  all  loiii;  distance  tele]ihoiK 
lines. 

.\t  the  recei\iii.i;  end.  the  incomiiiL; 
curreiils  are  a.i^.ain  hoosttd  hy  .a  termi- 
n.al ami)lifier.  and  .a  filter  is  jirovided  to 
se]i.arate  the  modulated  l.^(Ktc\cle  w.a\e 
from  the  4S(I  cycle  wa\e  that  also 
comes  over  the  wires  to  control  the 
motor  s|ieeil.  'I'wo  st.a.^es  of  transform- 
er coupled  am])lification  amplify  the 
I.^IK)  cycle  current  and  it  is  termin.ated 
across  the  li.i^ht  v.alve. 

.\-,  its  ii.aine  im]ilies.  the  liyht  v.ahe 
acts  as  a  \al\e  or  check  on  the  amount 
of  li,L;ht  passing;  throui^h  it.  'file  anionnt 
of  lit^ht  it  will  pass  \;iries  .as  the 
streni;th  of  the  current  throuiih  it.  It 
consist  of  a  thin  rihhon  of  duralumin- 
uni.  one  and  one-half  inches  Iohil;,  held 
in  mechanical  tension  in  a  stroni^  nia.i;- 
iietic  field  of  constant  stren.i;th.  .\t 
rest,  the  face  of  the  rihhon  ohstnicts 
the  ]iassa,L;e  of  .a  heani  of  li.t^ht  throniLjli 
an  aptTture  on  to  the  film.  If.  howex'er, 
a  1.^(1(1  cvcle  current  flows  throui^h  the 
rihhon.  a  force  is  produced  that  causes 
it  to  \ihr.ate  1  .V  )l )  times  a  second.  .\s 
it  \ihrates,  ]jart  of  the  .aperture  is  open- 
ed  .anil   lii;ht    is  .allowed   to  pass.      The 


■ight    is   the   amplifier    and 
es  on   the  holder. 


Actual    telephotograph    of    Alexander    Graha 


j.;reater  the  iii.a,i.;nitude  of  the  current, 
the  Lire.ater  is  the  displacement  of  the 
rihlion,  and  the  more  liijht  ]iasses 
tliroii.L;li  the  a|ierture. 

'file  source  of  li.i,dit  is  a  small,  liii^h 
powered  lani|i  of  constant  li.tiht  inteii- 
sit\'.  'fhree  lenses  miide  the  lieam 
through  the  li.i^ht  \;ilve  and  focus  it 
on  an  unexposeil  film,  'fhis  film  is  oi 
the  s.aiiie  size  as  the  tr.ansmittin.i;-  film, 
and  is  rotatin.t,'  at  the  same  s])eed  and  in 
the  same  manner.  The  image  of  the 
li.Ljht  on  the  film  is  of  the  same  size  as 
the  original  imas^e  and  traces  a  .series 
of  adjacent  lines  just  as  the  transmit- 
tini;  imaj.;e  does.  When  the  film  is 
developed,  a  ne.u.ative  of  the  ori.s.;iiial 
positive  results. 

.Motors  of  the  phonic  wheel  type  .are 
tisi'il  to  ilrive  hotli  the  seiidinii  and  re- 
ceivin.i;  machines.  The  rotor  of  the 
motor  is  iron  and  has  ten  teeth,  and  the 
stator  is  coiii|iosed  of  four  maijnets. 
'file  current  .a]iiilied  to  the  ma,i,mets  is 
one  that  ]iulsates  in  value.  If  the  mo- 
tor is  hrou.iL^ht  to  a  s|ieed  of  such  value 
th.at  when  a  tooth  is  a])prt)achiii.ii'  a 
|iole,  that  pole  hecomes  majjnetized, 
,aiid  when  it  is  leavin.t;  the  \)o\e,  it  loses 
its  m;ii;netisni,  a  ])ulsati!i,t,'  torque  is 
(k'veloiied  teiidin.i;  to  turn  the  machine. 
.\  he.avN  flxwheel.  eoiitainins^  mercury, 
keeps  tile  speed  constant. 

.\  lart;e  tuninj.;  fork,  which  vilirates 
with  ,a  natural  frequency  of  about  f)0 
cxcles  per  second,  controls  the  S])eed 
of  both  the  sendiiii;  and  the  receivin.t; 
motors.  'fhis  fork  is  located  at  the 
transmitter  .and  there  is  .a  similar  fork 
.at  the  ri'ceivi'r.  'file  control  fork,  like 
a  buzzer,  is  kept  in  vibration  b\-  means 
of   Iwd  m.a.i;iiets.  the    fork  iiiterru])tins^ 
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the  current  through  them.  Two  other 
sets  of  contacts  make  and  break  con- 
nections when  the  fork  is  in  vibration, 
one  of  which  interrupts  a  110  volt  D.  C. 
current  through  the  motor,  causing  it 
to  turn  with  a  speed  depending  on  the 
frequency  of  the  fork  vibrations.  The 
other  set  of  contacts  short  circuits  the 
output  of  a  480  cycle  vaciuun  tube  os- 
cillator which,  passing  through  a  filter 
and  terminal  amplifier,  goes  out  on  the 
line.  Instead  of  a  steady  480  cycle 
current  being  sent  over  the  line,  there 
is  a  480  cycle  current  inter- 
rupted 60  times  a  second. 

At  the  receiving  station  the 
interrupted    480   cycle    oscilla- 
tions are  amplified  by  the  ter- 
minal   amplifier    and    directed        ^Lead.r 
into  the  proper  channel  by  the 
control  filter.    They  are  passed         '  — p 
through  another  amplifier  and 
then  into  a  relay.  As  the  spurts         . — E 
of  current  enter  the  relay,  it  is 
caiLsed  to  operate  in  synchro- 
nism  with   them,   making  and 
breaking  a  110  volt  D.  C.  cir- 
cuit   that    drives    a    receiving 
fork,  of  the  same  type  as  the  sending 
fork,  in  synchronism  with  it.     A  local 
1  10  volt  circuit   is  interrupted  by  the 
local  fork  contacts  and  drives  the  local 
motor  at  exactly  the  same  speed  that 
the   motor   at   the   transmitter   is   being 
driven. 

It  i>  absolutely  essential  that  the 
two  machines  be  started  at  the  sani" 
instant  if  the  picture  is  to  be  continu- 
ous. To  insure  such  a  condition,  the 
ojierator  at  the  sending  station  starts 
both  machines  together.  Communica- 
tion is  first  established  by  telegra])h  an;! 
then  the  transmitter  sends  the  pure  130t) 
and  the  'interru]ited  ,380  cycle  waves. 
Each  man  then  brings  his  synchronous 
motor  to  speed  by  means  of  a  hand 
crank.  At  the  receiving  station  is  a 
start  key,  which  when  operated,  chang- 
es the  picture  amplifier  into  a  detector 
b}-  a  change  in  grid  bias.  At  the  same 
time  the  output  of  the  tube  is  trans- 
ferred from  the  light  valve  to  a  relav 
that  operates  the  clutch  on  the  motor 
shaft.  The  1300  cycle  carrier  operate^ 
this  relay  which,  by  means  of  a  local 
magnetic  circuit,  holds  back  the  clutch. 
When  ready  to  start  the  operator  at  the 
transmitter  jiresses  a  key  which  re- 
leases his  own  clutch  and  at  the  same 
time  short  circuits  the  1300  cycle  wave 
for  an  instant.  This  short  opens  the 
receiving  relay,  causing  the  clutch  to  be 
released  by  the  magnet.  A  powerful 
spring  engages  the  clutch  so  that  it 
turns  the  film  holder.  This  takes  so 
little  time  that  the  two  film  holder^ 
start  practically  together. 

The  480  cycle  control  sy>tem  has  tb< 
disadvantage  that  modulation  often  oc 
curs  between  the  picture  carrier  wav> 


and  the  control  oscillations,  causing 
bands  to  appear  on  the  picture.  If  the 
strength  of  the  480  cycle  wave  is  con- 
siderably reduced,  this  modulation  is 
eliminated,  but  in  so  doing,  the  eft'ect 
of  noise  energy  increases  and  results 
in  ])oor  control.  To  eliminate  such  dif- 
ficulties an  independent  system,  called 
constant  frequency  control  system,  has 
been  inaugurated  at  some  of  the  sta- 
tions. 

\arious  line  conditions  have  difi'er- 
ent  ettects  on  transmitted  tiictures.     A 


Path  of  Light  ^ 


level  change,  that  is  a  sudden  change- 
in  the  strength  of  the  line  current  will 
cause  a  picture  to  change  its  shade. 
One  part  of  the  picture  will  be  of  a 
deeper,  darker  shade  than  the  other. 
Xoise  will  cause  s])ots  and  streaks,  and 
poor  synchr(jnism  will  give  a  rugged 
outline.  Modulation  of  the  jiicture  car- 
rier and  the  control  carrier  will  cause 
a  series  of  alternate  light  and  dark- 
bands  across  the  picture. 

Telephotographs  are  used,  for  the 
greater  jiart,  by  the  newspaper  trade. 
Photographs  can  be  sent  swiftly  and 
cheaply  to  ail  station  points.  Almost 
everv  dailv  paper  has  at  least  one  or 
tw-o  telephotogra])hs  in  it,  although 
the\'  are  not  alwavs  so  lalielefl.  .\nother 


large  ])art  of  the  business  is  in  the 
form  of  brokers  bond  issues.  It  is 
necessary  to  have  the  advertisement  or 
anufjuncement  in  the  papers  of  dift'er- 
ent  large  cities,  exactly  the  satne.  Time 
is  a  valuable  asset  and  instead  of  tele- 
graphing lengthy  and  minute  instruc- 
tions, the  ad  is  photograjihed  and  sent 
over  the  telephone  lines.  Pictures  cif 
criminals  and  their  fingerprints  can  be 
(|uickly  spread  over  the  entire  countrv. 
Bv  co-operation  with  the  telegra])!) 
comjjanies.  arrangements  have  been 
made  to  send  personal  tele- 
grams, that  is  telegrams  in  the 
original  handwriting,  at  only 
a  small  increase  in  cost.  Per- 
s(jnal  telegrams  of  this  type 
are  \ery  popular  for  greetings 
and  ])ersonal  messages.  .An- 
other use  of  the  written  |)ho- 
tijgram,  as  it  is  called  is  in 
financial  dealings.  .A  man  can 
send  to  his  bank  for  money 
under  his  signature,  or  identifi- 
cation can  he  proved  by  hand- 
writing. In  times  of  war  the 
apparatus  should  prove  inval- 
for  transmitting  maps  and 
Technical  drawings  and  cir- 
cuit diagrams  as  well  as  legal  docu- 
ments can  be  successfully  transmitted. 
X-Kays  are  often  sent  between  cities 
when  a  doctor  wants  the  diagnosis  of 
another  surgeon  in  a  distant  city.  The 
uses  of  the  telephotography  are  ])rac- 
tically  limitless  and  more  and  more 
applications  will  undoubtedly  come  up. 
While  the  mechanism  for  the  trans- 
mission of  photographs  over  extensive 
distances  has  been  jjrimarily  developed 
for  use  on  telejjhone  lines,  it  would 
probal)ly  be  suitable  for  the  transmis- 
sion of  photographs  by  radio  if  atmo- 
sjiheric  conditions  were  such  that 
steadiness  of  transmission  and  freedom 
from  interference  could  be  assured. 
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Spark  Photography 

By  Herbert  E.  Stier  '30 
Student  in  the  Department  of  Electrical  Engineering 


Pin  i'r<  ii.kAI'HN'   is  an  art  that 
jilays    a    very     iiii])(irtant    ]iart    in 
tlu-  lit\-  (if   the  (.'ni^inL-iT   and   thr 
])c(i|ili_-    Wdrkini;    in    the    sciencrs.      The 
lioctur  nsrs  it   in  the  takini^  cif   .\-ra\s 
of     the     patient,    the      nietalhirj^ist     in 
micr()-])li(it()t,fra])hy  of   nietaK.  th^■  elec- 
trical en,i;ineer  in  the  >tnil\-  nf  phennni- 
eiKin     rejinidnceil   (in   the   ( iscilli i,L;raph. 
and   the  astrondiiier  in   taking;"  |iictnres 
(if  the  heavens.   There  is 
really    iki   hrancli    (if    the 
sciences  in  which  ]ih(it(ii;- 
raphy   is   not    used. 

Spark  |ihiit(i,nrapliy  is 
a  type  (it  ]ih(itot;ra]ihv 
usins^  n(i  lenses  or  shut- 
ter, the  tiinini;  heint;  C(in- 
tnilled  liy  the  dischar-e 
iif  an  electric  s|iark.  Its 
applicatiiin  is  f(ir  ver\- 
hiyil  s|ieed  ]  ihem  mieiKin. 
As  the  record  ohtained 
on  the  plate  is  not  an  " 
iniai;e  lint  a  silhonette  of 
the  ohject.  it  is  neces- 
sary that  tile  ohject  he 
oi>a(|ne. 

The  o  r  (1  i  n  a  r  \-  hand 
cameras       have      shutter 
s|iee(ls      ran,L;ini;     n]i     to 
O.CXJl       second.       Some 
cameras   have   lieeii    lunlt      app 
with     shutters     rated     at      ''"" 
O.OOrx-i   second     hut    they 
seldom  (i]ierate  at  less  than  0.002  sec- 
ond. 

Usin.i;  a  s|iark  as  an  ilhnuinant,  it 
is  im]iortant  that  the  timiiii;  of  the 
spark  Ik-  e.xact.  .Sjiark  iihotos^raiihy 
has  lieen  especially  adajited  to  the  tak- 
ini;-  of  pictures  of  jirojectiles  travellini; 
at  hi.i;h  s])eeds.  Takinf,^  a  ]iicture  of  a 
projectile  travelliiitj  at  a  speed  of  27W 
feet  Jier  second  (that  of  tile  iiresent 
,^0-()'i  I'artrid;^!'  containiuL;  a  172  i.;rain 
liiillet  )  with  a  ]ihoto,iL;ra])hic  plate,  .SxlO 
inches,  the  iirojectile  is  in  front  of  the 
|ilale  only  O.IKKU  second.  Thus,  if  it 
is  desired  to  ]ihotoj;i'a]ih  the  |irojectile 
within  an  inch  of  a  jiredetermined  posi- 
tion, tin-  timint;  of  the  sp.ark  must  he 
within   0.00(1(1(1  .s,.-c(ind. 


'Idle  .amount  of  motion  that  the  iiro- 
jectile will  lia\e  on  the  ])late  will  he 
in  accordance  with  the  time  the  spark 
is  in  o|ier,iti(in.  If  the  motion  is  to  he 
.arri'sted  within  one-sixteenth  of  an 
inch  lor  llu'  aliove  considered  iirojec- 
tile, the  time  of  the  exposure  should 
not    exceed    2xlO-(i   second. 

It  mi,L;lit  at  lh>t  seem  im]i(issihle  to 
time  ;i  siiark  to  this  deL;ree  of  accuracv 


;  photograph  of  a   ,30   calibe 

r    1906   bullet    flying  through   space  at 

tely    2,700    feet    per   second. 

The   sound    waves   and    air   disturbanc 

clearly  shown.      This  picture 

required  an  exposure  of  one-millionth 

lint  it  li.as  heen  done  hy  I'liili])  P. 
<jua\le,  chief  jilivsicist  of  the  Peters 
C.'irtridne  C'(im]iaii\-.  It  is  through  his 
courtesN'  that  1  am  alile  to  descrihe  the 
instruments  and  the  ]iictures. 

To  ohtaiii  a  ])ro]ierly  timed  spark  of 
suitahle  character,  it  is  necessary  to 
have  a  machine  to  generate  a  very  high 
voltasi^e.  a  means  of  storinq;  such  volt- 
.•i,L;e,  and  such  apparatus  to  regulate 
the  volt.'iL^e  and  release  the  enert^y  at 
the   jiroper  time. 

In  the  e(|uii)iiient  of  the  lUireau  of 
.St;ind;irds,  the  j^eiieratiiii;  device  con- 
sists ol  ,1  motor-driven  i  n  f  1  u  e  n  c  e 
machine  h.-i\iiiL;  two  revolvins;  disks 
17  inches  in  diameter.  Ihe  storaj^e 
111   the  eneri^\-  is  accomplished  li\   usin^ 


a    l.evdeii     j.ir     liavini,'    a    ca]iacity    of 
0.024  inf.      The  voltage  is  regulated  hy 
a  dynamometer,  or  a  iiotential  limiter. 
with  ;i  switch  th;it  disconnects  the  con- 
denser   from    the    generator    when    the 
voltage  across  its  terminals  reaches  a 
walue  deterniined  hy  the  setting  of  the 
]iotential    limiter.     The    release   of    the 
spark  is  ohtained  hy  an  electromagnetic 
switch    which    closes   a   trigger     si)ark- 
ga])       and     an     .auxiliary . 
device    which    times    the 
o]ieration    of    the    switch 
with  respect  to  the  ohject 
to  he  ]ihotographe(l.  The 
.auxiliary      device     takes 
- -'  ditfereiit     lornis    deiieild- 

ing  upon    \ar\ing  condi- 
tions. 

The  following  taken 
from  .Scieiitilic  Papers 
of  the  Ijureau  of  .Stand- 
ards No.  508  descrilies 
the  apparatus  fully.  This 
]ia|ier  is  called  ".Spark 
Photograjiliy  and  Its 
.\pplication  to  Some 
Prolileiiis  in  llallistics." 
hy   Phili]i   P.  (Juayle. 

"The  poteiitioiial  limi- 
ter starts  the  mechanism 
which  disconnects  the 
c  o  11  d  e  11  s  e  r  from  the 
I'd^the  charging  circuit  at  a  deti- 
!cond.  „jjp  voltage.  Tt  consists 
of  a  fixed  ])  a  i  r  of 
spheres,  a  pair  of  fixed  vanes,  and  a 
pair  of  moving  vaiies.  the  centers  of 
which  are  all  at  the  same  distance  from 
the  a.xis  of  rotation.  The  moving  vanes 
are  sujiiiorted  liy  a  central  spindle  on 
which  is  also  carried  a  cam  which  o])er- 
ates  through  a  lever  to  close  the  make 
circuit  mounted  on  the  supprting  pil- 
lar. The  two  brass  halls  are  connected 
hv  ;i  rod  which  is  insulated  hy  a  jiyre-x 
tuhe.  The  vanes  are  all  coiuiuctively 
connected  and  may  he  rotated  ahout 
the  spindle  as  a  center,  thus  giving  a 
coarse  adjustment  of  the  potential  at 
which  the  apparatus  is  set  to  function. 
The  moving  vanes  are  normally  ahout 
1  cm.  away  from  the  fixed  ones,  and 
are   restrained    from    swinging   too    far 
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ii\  asniall   stop  attached  to  one  of  the 
stationary  vanes. 

When  the  ])otential  across  the  ter- 
minals (jf  the  potential  Hmiter  is  higli 
enough,  the  repulsive  force  between 
the  \anes  and  the  attractive  force 
lietween  the  spheres  and  the  niovinL; 
vanes  o]ierate  to  rotate  the  spindle. 
The  rotating-  of  this  spindle  closes  the 
circuit  mounted  on  the  supporting  ]iil- 
lar  hv  means  of  the  cam  and  lever.  The 
friction  disk  and  spiral  sjiring  located 
at  the  hottom  of  the  vertical  spindle 
serves  to  adjust  the  tor(|ue  on  the  s_\s- 
tem,  thus  c  h  a  n  g  i  n  g  the 
])otential  at  which  the  ajipa-  ,  ._., 

ratus  functions. 

The  condenser  switch  per- 
forms  three    distinct    func- 
tions.  It  disconnects  thecon- 
denser     from    the  influence        •■  •■ 
machine,   short   circuits   the 
latter,    and    closes    a    signal       ■  . 
light  circuit  which  indicates 
that  the  switch  has  operated 
The    m  o  v  a  h  1  e    a  r  m    i: 
cocked   against    a    spiral 
>|)ring.  located    under    the  upper  plate 
of  the  a|)]iaratus.  and  held  hy  plunger 
of  an  electromagnet   which  engages  a 
catch  on  the  arm.     In  this  position  the 
side  of  the  influence  machine  which  is 
not  grounded  is  connected  to  the  cor- 
responding     side     of     the      condenser. 
When    the    iiotential    limiter    functions 
the  solenoid  is  energized,  thus  retract- 
ing its  ])lunger  from  the  catch  on  the 
rotating    arm.      The    arm    under    the 
action    of    the    spiral    spring    promjjtly 
rotates  through  ;in   angle  of  90"    to  a 
liosition  in  which  the  condenser  is  dis- 
connected   ;nid    the    terminals    of    the 
influence  machine  are   short   circuited. 
This   is   done  to  jirevent   the   building 
up  of   potentials    which    would    cause 


s])arking  and  might  easily  fog  the 
])late.  The  surges  which  such  a  dis- 
charge would  induce  in  the  spark  cir- 
cuit might  easih-  cause  a  prematm-e 
e.N:posm"e  or  even  a  secondary  si)ark. 
either  would  imjiair  the  results 
(ibt.iined. 

(  )ne  other  featiu'e  of  this  switch  is 
wortln-  of  note.  .Since  it  functions 
when  the  ap]iaratus  is  in  readiness  for 
the  taking  of  a  photograph,  some 
me.ans  is  necessary  to  convey  this  infor- 
mation to  the  o]ierator  of  the  gun  or 
to  actuate  a  solenoid   which   will   itself 


I^ 


Spark    photograph    showing   the  leading   pe 


attend  to  the  tiring.  At  the  back  of 
the  ujijier  ])late  is  a  small  butTer,  for 
arresting  the  motion  of  the  arm  as  it 
swings  fnjm  the  charging  to  the  short- 
circuit  position.  This  huti'er  also  serves 
to  make  a  circuit  which  may  be  used 
to  light  a  signal  lani])  or  to  actuate  an 
electrom;ignet  which  will  lire  the 
piece. 

The  switch  b\-  which  the  ])h(ito- 
gr;i]ihing  spark  is  set  otT  consists  of  an 
ahiminum  .arm  carrving  at  its  end  :i 
siii;ill  cross-bar  which  is  cocked  by 
means  of  ;i  s|iiral  steel  spring,  adjust- 
able in  tension.  In  the  cocked  position 
the  arm  is  held  below  the  two  brass 
balls  of  the  spark  gap  by  a  catch  on 
the  moditied   relav.      Upon   the   release 


of  the  arm  by  the  relay  catch,  the  cross 
bar  is  carried  through  the  gap  Ijetween 
the  two  brass  balls.  In  the  system 
here  described  the  change  in  length  of 
spark  gap  which  is  involved  in  trig- 
gering the  spark  is  greater  than  in  the 
(ilher  s\stein.  This  makes  possible  tlie 
use  of  higher  potentials  and  conse- 
(|uentlv  a  stronger  ])hotographing 
spark  is  assured.  The  ti]:)  i)i  the  switch 
arm  and  the  relay  catch  are  hardened, 
and  adjustments  are  jirovided  for  regu- 
lating ]irecisely  the  amount  of  the 
switch-arm  tip  which  the  relay  catch 
engages. 
"  The  interval  between  the 

breaking  of  the    relay    cod 
circuit    and    the     actual 
release  of  the  switch  arm  is 
.•qiproximateh'     O.OOl.s    sec- 
(Jiid.  With  the  s]iir;il  spring 
adjusted   to   maximum  ten- 
sion the  spark  occurs  0.003.^ 
secoiul    after     the     arm    is 
cia    tar  et      released.     The  total  lag  for 
this    adjustment    is.    there- 
f.ire.  0.(X)48  second.       The 
advantage    of     u  s  i  n  g    the    crossbar 
between  two  spheres  to  close  the  trig- 
ger gap  over  using  one  sphere  only  is 
that  in    the    former    ca.se    the    gap    is 
closed  twice  as  fast  for  the  same  angu- 
lar Sliced  of  the    arm.       Perhaps    the 
most   important    feature  of  this  switch 
is   the     wide    adjustment     in    the   time 
interwil    re(|uired   to  close   the   trigger 
g.ip  which  is  secured  by  changing  the 
tension  on  the  spiral  spring.  At  iires- 
eiit  the  range  extends  from  a  minimum 
of  0.0048  second  to  0.1  second  or  more. 
The    minimuin    could,    of    course,    be 
reihiced    still    further   by   stiffening   the 
;ictuating  spring.     It  is  well  to  keep  in 
mind,    however,   that    in    general,   the 
{  Continued  on  paf/c  Zb) 
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This   spark   photograph   taken    in 


the   bullet    a   little  mor 
mately    800    feet    per 


speed  of  approxi 
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Just 

A  Wonderful 

Day 

By  John  J.  Schommer  '12 

Assistant  Professor  of 
Industrial  Chemistry 


A  view  of  Camp  McKinley.  Boulder  Junction,  Wisconsin. 


Tlli:i\l'.   ;ii-r   tiiiu-,    wlirii   even   :ui  ,,iir  .iiKithcr   with   their   "l^Mit!    Hciot!  tile  cal)iii.     A  startled  liuek  spraiiKoiit 

eii,L;inetr   revults  at   studying  cust  I  I ( h it(  »(  )(  )11  '"      A     distant     jiaek     n\  df   the   lake   clearing  a   dead    fall   in   a 

seliednles.     flow     sheets,    iinidnc-  woKts  with  their  cries  sent  the  shivers  heautiful  leap  and   ran   down   his   niii- 

tidii    niethdds.    matheni.atics   and    ]ihys-  ,||,   ;,iid   ddwn    niv    spine   as   their   va]is  wav.       Disturbed      liluejays      sent     the 

ics.  .S(i  instead  of   fati.nuini;  your  hi-ain  c.inie    f.nnt   <>v  Idud   in    their   chase.      I  echoes     flyini;-.         .Some     red     squiri-els 

with    more    than    trite    "Uhject    of    the  wimdered     whether     some     ]ioor     little  added  their  chatter  to  the  chorus,  l-'rom 

I-:xi)eriment,      .Xjiiiaratus.      Data      and  linnn\   dr  a  deer  w;is  the  i|uarry.     Xow  down   the  lake  came  the  so])rano  "l'>ee 

Conclusion."    let     ydur     mind     wander  and    then    the    fld|)    df    ;i    hass    set    me  a   wee!    P.ee   a   wee!"   of   a   loon.      His 

from  technical  thiu.^s  and  enjoy  ;i  da\  ^pecul,■ltin-    a^   td    its   size    when    it    hit  llyiiii;    lirethreii     answered     with    their 

with  me  in  the  ijieat   Xcjrth  \\' Is.  i|,c  w.iter  with  a   resdundiii.L;   s|ilash  in  cra/y   lau.Ljh.      The   dew    filled   air   was 

.\  caiidc   )j;irt\-  one  afternoon,   land-  the  m.id  rush   for  its  kill  in  the  rushes.  l.iden  with  delicious  odor  of  pine,  cof- 

in.i;  at  t'amp  .McKinle\-  on  Wolf  Lak'\  The  soh  of  ,i  loon   way  dciwu   the  lake  fee  and  the  siiidke  frdili  wood  lire.  The 

Wiscdiisin.     where     my     summers    are  made    me    feel    melanchdly.     C'racklinjL;  fragrance  df  the  cotTee  sent  me  to  the 

s|ient.  lirou,<.;lit  the  intellif^eiice  that  the  hrush    set    me    wonderiiiL;     what     wild  kitchen  on  a  trot.     Here  with  the  sjjuide 

tiijers  of  the  north  (  muskalonge  )   were  .niim.al  w,is  running;  in  the  woods.  Tlu'ii  we    "]iut    awa\"    some   ei;i,'^s,    fla])iacks. 

striking    on    Konnd    Lake.      This   lu-ws  .\lr.    Skunk    ni.ide    his   delnit    with    his  dou,L;hnuts  and  cotfee.  Then  with  pack 

set   me   on    edL;e.      Had   the   Chii>]iewas  nex'er     f.iilinL;     familiar    odor.       So    the  ,ind  e(|uipment   we  "hit   the   trail." 

-(ine  (ill  the   w,ir]);ith   1   could   not  lia\e  ni.L;ht   wore  on  w  ith  slee]  i  in  tit  f  ul  starts  We   paddled   across   Wdlf    1  ..ake  and 

heeii      more      e.xcited.        I 'erliaps    "(  )ld  ,ind   twists.  swuiii;    intd    the    well     he.ateii     |iatll    ul 

SiKc-r    Si<les"    could    ai;ain    he    enticed  ||    was    just   dawn    when    the    lire   in  l-ittle     liear     Lake.      The     trail     never 

to  strike  m\    lures.  The  ol<l  devil  often  ^\^^■    stove    was    lii^hted.        h'inalK'     m\  looked  more  heautiful.      The  hard  ami 

dUlwitted    me.       Twice    that    "muskie"  l,(,dts   were   Laced  .iiid    1    ste]iiied   dut   df  "^oft    nia]iles   s]ilashed   the   heavy   L;reen 
was     hookt'd     ;ni<l     after     .i 
furious     li.attle    "hun^;     me" 
in    a    sunken     tree     to]i   and 


capecl.  .\t  least  a  dozen 
times  in  \ears  jiast  th'.' 
hi;;  lirnte  followed  tin  liait 
almost  to  the  canoe.  He 
would  swim  leisureK  aloii'.^ 
.and  then  it  seenie(l  to  nie  on 
his  sto]i  th.at  he  wcjiild  turn 
his  t.ail  .and  |ioint  it  tn  his 
iicjse  ;is  ln'  sank  lr(ini  \iew  . 
That  .afternoon  1  drove 
thirty  miles  to  ]irocma'  hii; 
suckers  .ahont  twt'lve  inches 
lon.i;  to  1k'  used  for  h.ait. 
Tackk'  was  overhauled  and 
the  ]i,ack  w.as  tilled  li\  lam]i 
li,i.;ht. 

Little  sjrep  w.is  indnl,^ed 
ill  th.at  niL;lit.  lAerxthini; 
disturlied  me.  The  hulj- 
fro;,'s  nevir  cro.aki-d  sd 
Idudly.  The  hddt  owls 
seemed  td  he  tr\ini>  td  dUtdci 


"Jawn"  J.  Schommer  in  an  informal  pose. 


f  the  ]iines  with  reds  and 
scarlets.  The  d.aks  ackled 
t  h  e  i  r  ^  d  1  d  e  n  lirdwii. 
ThrdUt^hdUt  the  jdinney  red 
s(|uirrels  scam])ered  from 
the  hazel  hrush.  The  brakes 
were  tjolden  hrnwu  hut  the 
rock  .and  maideiidi.iir  ferns 
ill  hi:;  heds  were  just  ,as 
I  resh  and  loveh'  as  in  |une. 
They  still  defied  fack 
h'rost's  paint  hrush.  liiter- 
s|iersed  throui^h  the  forest 
were  wild  asters,  wild  d.ais- 
ies  .and  hiack-eyed  sus.ans. 
I'.ii^  clusters  ol  red  herries 
hunt;-  in  the  mountain  ash. 
Redder  still  were  the  suni.ac 
on  the  hillsides.  .\ow  ;uid 
then  a  deer  was  jumped  and 
several  coveys  of  ]);irtrid.t;e 
wer(,'  rtushed.  .\t  oin'  |)l;ice 
tlu'  ,i.;roiind  w.as  .all  dui.;  up. 
(  )n  examination  tin-  foot 
prints  of  ;i  hear  w  ere  found. 
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A  nook  in  Little  Bear  Lake  —  one  of  the  many  beautiful  spots. 


S(i  the  shores  lit  the  Little   Bear  were 
sdiiii  reached. 

The  .shores  of  this  lake  were  resplen- 
dent with  red.  yellow,  scarlet  and  gold 
through  which  towered  the  cathedral 
>liires  of  the  hig  pines.  The  loons  were 
Imsv  with  their  cries  as  soon  as  we 
reachecl  the  lake.  A  big  fish-eagle  was 
soaring  about  looking  for  its  prey.  .\s 
we  set  out  for  the  Round  Lake  Trail 
we  saw  several  wary  mink  along  the 
shores  and  numerous  muskrats.  As  we 
landed  a  porcupine  was  padded  for 
some  quills  for  hat  decoration.  .\  bea- 
ver dove  with  a  loud  splash  as  he  hit 
the  water  with  his  tail  to  warn  his  com- 
rades of  impending  danger.  Just  to 
the  right  of  the  Round  Lake  Trail  a 
heaver  dam  was  examined  and  we  mar- 
veled at  some  big  poplar  trees  that  had 
been  felled  by  these  nocturnal  animals. 

We  were  soon  under  wav  again  and 
enjoyed  much  the  same  scenery  as 
encountered  on  Little  Bear  Trail. 
Eventually  the  canoe  was  put  into 
Round  Lake  Creek  and  away  we  went 
for  the  lake  through  a  winding  creek 
lined  with  tamerack.  alders  and  bushes 
cif  all  sorts.  Blackbirds  abounded  and 
an  occasional  wood  duck  was  scared 
into  flight.  Several  big  blue  herons 
squawked  their  disapproval  of  us  as 
the}'  flapped  their  awkward  wav  in 
flight.  One  .American  bittern  poked  his 
bill  perpendicularly  in  the  air  trving  to 
imitate  a  reed  and  sat  immovable  until 
water  was  splashed  on  him.  As  we 
paddled  into  the  lake  a  big  flock  of 
black  mallards  rose  and  flew  to  another 
lake. 

Here  we  were  at  last.  A  bait  was 
soon  put  on  the  hook  with  the  custom- 
ary harness  to  ]3revent  the  sucker  from 
tearing  off  with  the  casts.  Straight 
across  the  lake  we  paddled  to  "Old  Sil- 
ver .Side's"  favorite  nook.    A  lieautiful 


one  it  was.  If  ever  I  am  to  he  a  mu>- 
kie  there  is  where  my  home  will  be. 
Cat-tails  and  reeds  line  the  shore. 
Beautiful  beds  of  pond  lilies  liedeckefl 
the  surface  while  deep  patches  of  thick 
muskie  weeds  grow  in  every  direction 
on  the  l)ottom.  attording  magnificent 
hiding  jilaces  for  his  highness. 

Slowly  the  guide  iiut  me  just  off 
the  outer  beds  and  away  the  sucker 
was  sent  flying.  After  many  casts  a 
small  muskie  about  six  poimds  slashed 
the  bait  to  ]neces.  But  the  big  brute 
was  not  to  be  enticed.  We  left  his 
haunt  and  returned  several  times,  but 
no  avail.  Xor  could  we  locate  anv- 
thing  in  the  morning  but  several  small 
ones  which  we  did  not  try  to  catch  but 
jHilled  the  bait  away.  Several  wall- 
eyed pike  were  caught  on  a  trailing 
hook  the  guide  tended.  These  were  for 
lunch.      Finallv    with   the    sun   in   mid- 


skv  we  lamled  at  a  sjiring  for  the  noon- 
da  v  meal. 

The  fire  was  soon  crackling  from 
pine  knots  and  cedar.  Frying  bacon  and 
fish  started  to  sizzle.  These  with 
scrambled  eggs.  French  fried  potatoes, 
cdtfee.  doughnuts  and  cookies  filled  us 
tn  the  bursting  point,  but  at  that  there 
was  room  enough  in  us  for  some  blue 
berries  picked  by  me.  What  a  setting 
and  how  often  my  mind  wantlers  back 
to  tliese  shore  meals.  Big  pines  for  a 
canojiy.  a  crackling  fire  and  the  rustling 
wind  for  music  with  now  and  then  a 
solo  by  some  bird.  A  roaring  appetite 
satisfied.  Then  the  old  pipe  and  the 
stories  of  the  big  ones  that  got  away. 
Then  a  na]i  on  balsam  boughs  whose 
delicious  fragrance  I  can  smell  right 
now.  So  the  afternoon  was  spent  until 
late  when  again  the  muskie  bait  was 
sent  awhirling.  The  swallows,  night 
hawks  and  martins  were  circling  about 
and  it  looked  as  if  we  were  not  even 
going  to  see  the  prize  we  sought. 

.Suddenly  a  terrific  splash  rent  the 
water  asunder.  "Old  Silver  Sifles" 
shot  out  of  the  water  as  my  bait  hit 
just  at  the  edge  of  a  patch  of  deep  mus- 
kie weeds.  I  stopped  the  bait  instantly. 
( )h !  what  a  sickening  feeling  at  that 
moment,  wondering  if  only  lulled  bv 
curiosity  the  fish  rose  or  whether  in 
savage  hunger  he  struck.  .A  few  tense 
seconds  that  seemed  hours  and  then  the 
line  began  to  move.  He  has  it !  He 
has  it !  The  guide  and  I  now  were  tense 
but  our  minds  instinctively  turned  to 
impediments  that  might  mar  the  suc- 
cessful termination  of  the  battle  vet  to 
come.  Will  he  go  through  the  lilies  or 
through  the  muskie  weeds?  Or  worse 
yet.  will  he  entangle  me  in  that  old 
sunken  tree  top  I  swore  often  to  dredge 
(  Coiitiiiiwd  on  page  36  ) 


"Old  Silver  Sides"  favorite  nook. 


Lafayette,  We  Are  Here 

By  R.  L.  Mclnerney  '30 
Student  in  the  Department  of  Electrical  Engineering 


Till'",   ninth  annual   convention   of      convention    made    (^(mkI    use    of    their 
the    luit^ineerini;    College   Mai^a-      time  in   doin.i;-  justice  t(j  the   food  and 
zines     Associated     was     held     at      ]!artici]iatin.t;    in.   the    active    discussion 
Purdue  University.  Oct.  31.  Xov.  1  and      .-.round    the   tahle. 

2.      The     invitation    to    he     i;uests    of  The      afternoon      sL>sion      consisted 

I'urdne    L'niversitv     was     accepted    hy      mainly  of  the  chairni.-m's  annu.al   criti- 
elrven    memhers    (if    the    staff    of    the       cism     of     m,i,L;a/ines.    an<I     quizzes    on 
Aniuiitv  Iliuiiiiccr.    This  jircjved   to  he      standards  ,,|    |iractice  and  on  .advertis- 
the     ]ar;.;est     xisitini;-     dele.^ation     ever       uv^   maken]i.      The  criticism  ])ro\eil   to 
sent   to  an   l-'..  C.   M.   A.  convention.     It       lie   the   most    interestiui;-   of    the   events 
was  decided  to  travel  hy  auto  in  order      on  the  .iftenioon  |iro,i;ram  as  the  chair- 
to   kee|i  down   ex]ienses  and   to   enahle       man   ]iro\eil   to   he   \ery   outsiioken    on 
the  maiorit\-  of  tile  members  to  hene-      every  m.a.uazine  in   I'.  C.   M.   .\.      l''ach 
tit     hy     the     convention.        \\'ednesda\-       ma,L;,azine  was  re\ie\\ed,  ;ittention  hein.i^- 
eveniiiL;.  (  )ct.  30.  the  ixirty  started   for      called    to    its    demerits    so    that     they 
West    Lafayette    in    three    cars.      The      could    lie    corrected,   and    to   its    merits 
tri]]    to    the    convention      that 
ni.iL;ht  |iroved  to  he  most  inter- 
esting;;    one     car     arrived     on 
time     with     no     troulile   at   all. 
another     .arrived     ei.t^ht     hom's 
and   seven   flat   tires  later,  and 
the   third    fell    hy   the    wayside 
with  ;i  set  of  stri|i;ie<l  years — 
forcin-  two  of  the  staff  to  ym- 
ceed  hy  hus. 

Thursday  mornin-  found 
the  entire  ji.arty  distrihuted  at 
various  hotels  ahout  town,  hut 
at  the  a])iiointed  time.  (les|iite 
the  wet  we.ather.  all  met  at 
convention  head(|uarters, 
w  h  e  r  e  the\'  re.i;istertd  and 
where  each  received  a  hadye 
hearint:;  his  name  and  the 
name  of  his  school.  A  short 
time  was  devote<l  to  the  ])rivi- 
le,i,'e  of  meetin<j  delegates  from 

tile  seventeen  other  engineering  col-  so  th;it  they  conlil  he  folli]we<l.  l'"ollow- 
lei^e  m.-ig.azines  who  were  present  at  ing  the  (|uizzes.  the  annual  Iv  C.  M .  ,\. 
the  roll  call  on  the  opening  da\-.  The  informal  li,in(|net  was  held  at  the 
first  session,  which  was  called  to  order  ijonie  I'.conomics  Banquet  Room  on 
hy  Mr.  Willard  Merrihue,  the  national  iIk'  campus  and.  was  arranged  .and 
cliairm.an.  w.as  devoted  to  roll  call,  and  s(.-r\eil  h\  home  economics  students  ot 
to  the  reading  ami  discussion  of  rei)orts.  the  university.  The  delegates  lound 
W'lun  all  discussions  were  ended,  it  th.it  the  ]ilaces  were  assigned  accord- 
was  announce(l  th.at  the  group  ]iicture  ing  to  some  unknown  system,  hut  1or- 
w.as  to  he  taken,  .and  the  delegation  lun.itely  most  of  the  .\rniour  students 
stepped  out  into  the  rain  and  i>atiently  were  scaled  .at  one  tahle.  lletweeii 
]iosed  for  a  picture.  The  wet  clothes  courses  each  man  was  requested  to 
and  dampened  sjiirits  which  incurred  st.ind  u|i.  intro<luce  himself,  and  to 
were  s.  mn  forgotten.  llowe\er.  at  the  m.ike  sonu'  short  remark  ahout  the 
groiqi  luncheon  which  was  held  at  a  eoinention.  The  word  "short"  in  the 
eonifortahle  tearoom  not  far  from  the  re(|nest  seemed  to  he  of  |iaramounl 
campus.       Here     the     memhers    of    the       im|iort.ince    so    that    the    entire    intro- 


E.   C.   M.   A.   C 


duction  did  not  take  much  time.  The 
Iowa  State  delegation  consisted  of 
(|uite  a  few  mem])ers,  and  as  a  result 
they  were  retjuested  to  render  some 
\ocil  selection  which  they  did  by  sing- 
ing the  "Iowa  Corn  Song"  with  the 
help  of  the  entire  assemblage.  Armour 
was  then  found  to  have  quite  a  good 
representation,  and  at  the  rei|nest  of 
tln'  to.istmaster  was  asked  for  some 
scIkjoI  sdiig  or  cheer;  the  ".\rmour 
I'is^ht  ."song"  was  put  across  as  good 
;is  eleven,  loud  .Armour  men  could  do 
it.  The  chairman  assured  the  .\rmoiir 
delegates  that  they  were  not  able  to 
ni.ike  much  noise  so  they  naturally 
assumed  it  to  be  music  ancl  felt 
com])limented.  The  address 
of  welcome  was  tendered  bv 
Dean  .\.  A.  Potter.  Dean  of 
iMigineering  at  Purdue  Uni- 
versity, .and  the  response  was 
gi\a-n  hy  the  .Vational  Chair- 
man, 'idiis  was  followed  bv 
t;ilks  hv  -Mr.  1..  H.  Church. 
.Mr.  (i.W.  .Morrison,  and  .Mr. 
C.  (  ).  Hayes,  all  of  whom  are 
men  ol  |)romineiice  in  engi- 
neering publications.  .Mr.  C. 
'  I.  Hayes  concluded  the  speak- 
mg  by  an  interesting  talk  on 
"luigineering  Journalism." 

.\fter  the  l)an(|uet  the  liovs 
returned  to  the  hotel,  where 
they  were  now  staying,  in  the 
hopes  of  finding  some  form  of 
entertainment.  They  reckoned 
without  the  habits  and  cus- 
toms of  small  towns,  and  so 
were  torced  to  be  content  with  an 
exciting  evening  by  walking  between 
showers  (which  seemed  to  ])ersist)  — - 
w.atching  the  towiispeoiile  attem]iting 
to  c(.'lehrate  Halloween  and  tinding 
interest  in  ,an  occasional  engineer- 
ing stiKlent  wearing  the  character- 
istic yellow  corduroy  trousers  which 
.are  in  \-ogue  among  the  seniors.  Hav- 
ing rooms  in  the  hotel  situated  across 
the  hall  from  each  other  afforded  ])os- 
sibilities  for  particii)ation  in  a  few 
exciting  ]iillow  lights,  the  result  of 
which  lia\e  not  \et  been  decided  in 
fa\(ir   of   anv   one   room. 

(  Cciithnicd  on  piu/c  28) 
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Why  Civils  Study 
Civil  Engineering 

By  Joseph  T.  Ellman  '30 

Student  in  the  Department  of 
Civil  Engineering 


The   Civils. 


ALL  stuclents  in  the  department 
aJ\  i)f  Civil  Engineering  are  re- 
^  ■^  (|uired  to  attend,  at  the  end  of 
their  Freshman  year,  the  famous  ( or 
infamous  1  summer  camp.  This  .ses- 
sion of  six  weeks  in  Xorthern  Wiscon- 
sin is  compulsory,  and  yet  after  return- 
ing ever  y  o  n  e  .  without  exception, 
wishes  they  were  ahle  to  return.  Ac- 
cording to  the  general  consensus  of 
opinion,  the  professors  and  the  instru- 
ment-man are  the  really  fortunate 
ones  as  they  are  able  to  return. 

The  seventh  of  June.  1929.  was  a 
red  letter  day  in  the  lives  of  some  52 
enterprising  and  ambitious  young  men. 
Some  may  have  been  away  from  home 
for  short  periods  at  a  time,  others  for 
])erhaps  a  year  or  so,  and  some  had 
undoubtedly  never  been  away  fi;om 
home. 

The  class  embarked  on  their  special 


The  morning  after  the  night  before 


^lee]XM-  and  after  a  hectic  12  hours, 
arrived  in  the  thriving  "metropolis"  of 
Minocqua.  \Visconsin.  They  were 
then  transported  to  Camp  Armour 
I  about  18  miles  away)  by  bus.  The 
potential  "bell-raising"  Civils  then  had 
some  food  but  as  it  is  more  commonly 
called  there  "grub"  or  "chow." 

The  early  part  of  Saturday  evening 
was  spent  in  preparation  for  the  fa- 
mous Saturday  dances  at  Trout  Lake. 
They  were  the  social  events  of  the 
season.  ^lany  a  period  Imck  at  A.  1. 
T.  has  been  wasted  by  the  fellows 
talking  of  those  good  "ole  dances  at 
Trout  Lake.  The  so-called  weaker  sex 
were  ])lenti  f ul :  coincidentally.  they  all 
seemed  to  be  co-eds  from  the  L'niver- 
sity  of  Iowa.  It  was  rather  comical  to 
watch  them  try  to  "kid"  the  Armour 
men.  but  they  were  not  to  be  down- 
trodden. 

Then  came  Monday 
morning  with  its  work. 
The  first  few  weeks  were 
spent  in  becoming  famil- 
iar with  the  instruments. 
their  various  uses,  and 
acquiring  accuracy. 
Manv  ;i  man  spent  manv 
an  hilur  trying  to  "dope" 
results  and  wishing  that 
he  had  been  a  little  more 
precise  in  his  measure- 
ments in  the   field. 

There  is  hardly  any 
(|uestiiin  in  the  minds  of 
any  of  the  men  as  to 
whether  or  not  he  re- 
ceived a  c(jmpetent  edu- 
c  a  t  i  (J  n  in  surveying. 
Everything  f  r  o  m  the 
care.  use.  and  adjust- 
ments of  instruments. 
ta]i]iing  distances,  laying 
oiT  angles,  plane  talile 
and     stadia    topography. 


latitudo  and  departures,  measure- 
ments of  ])olygons,  railroad  curves, 
establishment  of  true  meridians,  etc.. 
were  thoroughly  studied. 

The  second  Saturday  in  camp  ( after 
a  week's  work  )  was  spent  in  the  clean- 
ing (if  clothes;  from  Saturday  to  Sat- 
urday thereafter,  the  numlier  who  flid 
wash  their  clothes  dwindled  down  uiilil 
on  the  last  Saturday  there  was  no  i  m'- 
on  the  lake  for  the  purpose  of  washing 
clothes. 

The  main  casualties  sutTered  in  camp 
were  Xelson's  infected  foot,  and  when 
one  of  the  Knuteson's  became  ill  with 
a  cold.  Incidentally,  the  two  Knute- 
sons  with  Shermer  ( the  Deac(jn  )  were 
easily  the  fishiest  fishermen  of  the 
student  cam|i.  However,  the  facult}'. 
Professors  Wells.  Heald.  Instructor 
Jaros.  and  Instrument-man  Hafner 
were  not  to  be  outdone  bv  the  above, 
and  the  entire  camp  enjoyed  some  ex- 
cellent fish  dinners  due  to  their  efi'orts. 
"Little  Lssy"  Eskonen.  the  boy  who 
pulled  up  stumps  of  trees  and  then  put 
them  back  as  a  sort  of  daily  dozen,  ctit 
his  foot  while  swimming  and  was  laid 
u])  for  a  couple  of  weeks  al.so. 

Some  of  the  main  attractions  were 
barnyard  gol  f  (  horseshoe  pitching  ) 
with  (  )lsen  and  Hansen  as  the  victors, 
the  !~^aturday  night  dances,  fishing, 
rowing,  some  childish  and  some  serious 
stunts,  and  last  but  not  least,  the  vol- 
ley-ball contests  originated  by  the  fa- 
mous "Xick  and  Give"  ( Giovan  and 
Skoularinas  ) .  These  contests  were  hot- 
ly contested,  with  tent  Xo.  7  of  Rob- 
bins.  "Rut"  Rutkowski.  "Heavy"  Ros- 
sing.  and  "Swede"  Carlson  usuallv 
being  victorious.  There  were  a  vari- 
ety of  card  games  going,  with  Profes- 
sor Heald.  Instructor  Hafner.  "Chief" 
Reif.  and  the  writer  always  to  be  found 
])laving  bridge.  The  five  are  still  argu- 
iCoiitiiuiCil  oil  page  26) 
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Welding 

.Miiri'  and  iiKjrc  iiulustries  arc  iiiak- 
inj;  iiM-  I  if  the  fact,  that  welded  parts 
are  iimre  efficient  than  the  time-honor- 
ed enwineerini;  jjractice  of  riveted 
joints.  Proliahlv  the  most  spectacular 
change  from  existint;  conventions  was 
the  construction  of  the  new  ( iernian 
cruiser,  the  ".\(lmir;il  von  .'^pec,"  a 
nine-thousand  ton  displacement  man- 
iif-war. 

(iermanv  was  restricted  in  her  huild- 
injj-  of  a  lart,'e  navy  hy  virtue  of  the 
terms  of  the  Versailles  Treaty,  and 
hr;<l  t(i  TukI  ^<lnK■  expedient  for  ample 
marine  prdtecticm.  Hence,  ( ierniany 
h;is  welded  tn^etlur  an  armored  shi]), 
which  will  lie  alik'  to  hold  her  nwn 
ai^ainst  an  adversary  four  times  the 
size  ijf  this  new  nemesis  nf  the  seas. 
Hut  what  was  the  liasis  nf  this  radical 
chani^e  in  si/e  withdut  Idss  nf  t'ii;htinL; 
.•diilitv?  The  secret  nf  ( ierman) 's  sur- 
prise was  cdustruction  nf  the  .irninred 
liull.  Instead  (if  clutterini;  U]i  ill'- 
frame  with  several  million  rivets,  which 
are  nowhere  near  100  per  cent  in  effi- 
ciencv.  the  desii;ners  of  the  craft  made 
]iractical  use  nf  ;ni  cild  ]ir(iverli:  That 
"a  chain  is  as  stmn".;  ,is  its  weakesl 
link." 

Hecause  the  hull  (if  the  ".\(lniiral 
v(jn  S])ec"  has  heen  welded  into  i.me 
solid  piece,  it  was  possihle  for  the  en- 
ijineers  to  mount  on  the  decks  six 
eleven-inch  i^lius  which  will  permit  a 
salvd  (if  4(K)()  pdunds  fr(im  the  nuizzles 
;it  due  time,  withmit  any  damai^ins^  ef- 
fect td  the  shi]i.  Similarlv,  should  one 
of  the  lO.O(.K)  ton  '"treaty"  cruisers  of 
the  type  develo]ied  hy  the  United  States 
and  Great  I'ritain  lie  jiresented  with 
the  .same  situation,  the  concussion 
caused  hy  the  broadside  would  force 
the  plates  in  the  hull  tn  such  an  extent 
th.at  the  rivets  wrnild  he  sheared  otf. 
Hence  the  vessel  would  he  ]iut  out  of 
commission.  .\nother  factor  which 
niav  he  considered  is  the  savins;-  of 
lOCiO  tons  of  weight. 

Piuilding  construction  engineers  are 
nnw  dip]iing  their  lingers  into  the  ])roh- 
1cm  df  all  welded  super-structures. 
Conclusive  tests  were  performed  hefore 
the  American  .Society  of  Mechanical 
Engineers  concerning  actual  cduditiims 
existing  in  the  lield.  In  the  tests  run. 
"I"  beams  f.-istened  td  uprights  at  each 
end  were  subii-ct  tn  the  riveting  ham- 
mer and  the  welding;  turches.  The  dem- 


dUstratinn  slmwed  that  under  identical 
conditions  the  welded  members  failed 
at  a  loading  of  "'0  tons  and  the  riveted 
structures  gave  when  only  hO  tons  wer-' 
ajiiilied.  With  such  results,  it  does  not 
take  ;in  indixidual  with  much  foresight 
td  appreci.-ite  the  ]i(issibilities  of  weld- 
ed su|ierstructures. 

.Since  must  nf  the  pretentidus  sky- 
scra]iers  are  ciintined  to  a  liiuited  area, 
it  is  necessary  for  those  ]ieople  im- 
]irisoned  in  that  area  to  CdUtend  witii 
the  noise.  The  reverberatidus  which 
issue  from  the  riveter's  gun  have 
caused  hds]iital  ;mthdrities,  attdrneys- 
at-law  and  dther  erudite  snnls  td  gi\'e 
up  in  (k-s|iair  when  the  structural  ;icr(i- 


Welding  truss  ridge  connection. 

bats  are  at  work.  lint,  with  the  welding 
jirocess  in  full  force  the  excruciating 
ettect  on  those  in  the  vicinity  will  dis- 
ap])ear.  In  fact,  tluring  the  construction 
of  the  all-welded  "Sterling  Memorial 
IJbrarv"  on  the  camjius  (if  ^'ale  I'ni- 
versitv.  im  dUe  was  disturbed  by  the 
silent  disjiatch  whicli  marked  the  c(im- 
pletion  of  this  modern  building. 

It  is  possible  that  in  another  decade 
riveted  joints  will  be  as  obsolete  as  a 
"one  lung"  automobile  is  todav. 


Power  From  the  Earth 

.\t  l.ardrelld,  Italy,  a  ])(i\\er  plant 
has  been  develoiied  which  uses  steam 
from  the  earth  as  its  source  of  energy. 
This  ]ilant  at  the  present  time  consists 
(if  three  2.s()(l  kilnw.att  units.  The  pnwi-r 
devi'ldjied  in  this  statidU  is  ste|ii>ed  td 
.^S.OOI)  vdlts  and  then  Cdunected  with 
a  netwdrk  df  hydm-electric  pdwer  sta- 


tions to  sujiply  1-dorence.  I'isa.  and 
other  cities. 

The  steam  was  obtained  by  drilling 
wells  at  spots  where  natural  steam 
S])rings  were  located.  The  wells  are 
drilled  from  200  to  750  feet  in  dejith  : 
the  deeper  the  well  the  more  violent  the 
steam  action.  The  drillers  of  the  wells 
are  of  the  9  2/5  second.  100-yard  dash 
tv]ie.  as  sudden  blasts  of  steam,  in  the 
process  of  drilling,  cimie  without  warn- 
ing. 

.\t  the  ]iresent  time  in  the  area  of 
Tuscanv.  which  is  abdut  100  square 
miles,  twelve  wells  are  in  o])eration. 
The  wells  give  a  tdtal  df  over  250.0ai 
I'ounds  of  steaiu  jier  hour  at  slightly 
less  than  atmos])heric  pressure.  The 
steam  that  is  used  is  brought  from  the 
well  td  the  ] lower  plant,  which  is  sev- 
eral hundred  feet  away  by  a  well-insu- 
l.ated  Jiipe. 

In  the  gevser  region  of  this  cmmtry. 
wells  h.-ive  been  drilled  to  depths  as 
(lee]i  as  d.sd  feet,  which  have  given 
pressures  up  to  275  jiounds.  These 
wells  ha\e  been  r;ited  as  being  capable 
df  giving  l.sOO  horsepdwer  each.  U]> 
Id  the  ]iresent  time  the\'  have  Udt  been 
use(l  f(ir  an^■  commerci.al  ptn']idse  how- 
ever. 


Vacuum  Shift 

A  vacuum  gear  shift  for  nidtur  cars 
has  been  jilaced  on  the  market.  The 
actual  shifting  of  the  gears  in  the  trans- 
mission is  accomplished  by  the  differ- 
ence in  g  a  s  e  o  u  s  pressures  in  the 
inlet  manifold  and  the  atmosphere.  In 
the  device  two  power  cylinders  are 
mounted  in  hack  of  the  transmission 
on  the  frame.  A  valve  is  located  on 
the  steering  column,  which  is  connected 
bv  means  of  tubing  to  the  inlet  mani- 
fold and  both  ends  of  the  two  power 
cylinders.  This  valve  acts  as  a  control 
fur  connecting  the  inlet  manifold  and 
the  cylinders. 

The  power  cylinders  are  connected 
by  pu.sh  rods  or  links  to  a  ]iair  of  levers 
mounted  on  the  transmission.  The  lev- 
ers are  then  in  turn  rigidly  connected 
to  shifting  forks  in  the  transmission. 
.-\s  the  ends  of  the  cylinders  are  con- 
nected to  the  intake  manifold  by  the 
valve  Cdntriil.  vaciunn  exists  which  per- 
mits the  atnidsphere  td  force  the  cylin- 
der to  move  the  desired  push  rod  and  sc' 
shift  the  gears. 
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Metal  to  Take  Place  of  Platinum 

A  new  im-tal  has  \)vvu  di-wld]  n'd 
kiiinvn  as  "Koiiel,"  by  Dr.  E.  F.  Low- 
ry,  a  graduate  of  Ohio  State  Univer- 
sity. This  new  metal  is  credited  witli 
beins  mnch  strontj-er  than  other  metals 
at  hii,di  temperatures,  and  can  be  ex- 
tensively used  in  the  moving  ])arts  nf 
internal  combustion  enj^ines  and  simi- 
lar hot  mechanisms. 

This  new  metal  was  oriy;inally  de- 
veloped to  be  used  as  a  sul)stitute  for 
]5latinum  in  the  manufacturing  of  fila- 
ments for  radio  tubes.  Since  platinum 
costs  $180  an  ounce,  and  this  new  met- 
al "Konel,"  only  costs  a  few  dollars  a 
jMiund,  it  can  be  readily  seen  what  a 
tremendous  saving'  is  brought  aliout  by 
its  use.  The  life  of  Konel  filaments  is 
approximately  ten  times  longer  than 
other  filaments.  Tubes  using  filaments 
made  of  this  new  material  are  operated 
\75  degrees  colder  than  tubes  with 
platinum  filaments,  at  which  point,  thev 
give  the  same  electron  emission. 

The  new  metal  was  found  to  be 
harder  to  forge  than  steel,  and  verv 
hard  at  high  temperatures,  where  most 
metals  lose  their  strength.  luigineers 
;ire  lo(jking  forward  to  the  utilization 
of  this  metal   for  manv  ])urposes. 


shi|]  down  unnecessarilv  as  is  the  case 
in  the  American  project. 

"Hlau"  gas  is  |)ro(luced  by  the  crack- 
ini;  of  oil. 


Blau  Gas 

"A'ahring  ofT"  of  the  levitating  gas 
of  a  lighter-than-air  craft  used  to  be 
the  method  employed  by  operators,  in 
order  to  keep  the  buoyant  eft'ect  of 
the  ship  constant.  This  was  an  extrav- 
agant way  of  releasing  a  gas  as  rare 
as  helium,  which  is  used  in  the  dirigible 
"Los  Angeles." 

The  United  States  Xavv  devised  a 
condensing  system  for  use  on  the  "Los 
.\ngeles"  which  solved  the  problem 
very  nicely.  Since,  gasoline  was  used 
as  fuel  there  was  a  vapor  left  after 
the  gas  had  been  exploded,  which  in 
turn  was  condensed  and  i)laced  in  stor- 
age tanks.  As  the  gasoline  was  con- 
sumed, the  storage  tanks  filled  and 
consecjuently  the  "lift"  value  stayed 
practically  constant.  The  condensing 
plant  is  a  large  heavy  affair  which  is 
one  of  its  drawbacks. 

When  the  "Graf  Ze])pelin"  was  |im 
into  commission  recently,  however,  the 
Germans  had  solved  the  ])roblem  with 
less  intricacies  than  the  \'avy  De|iart- 
nient.  Instead  <if  using  gasoline  ;!■- 
luel,  tin-  ( ierm;ins  produced  "I'Lau" 
gas  which  has  the  same  specific  gravitv 
as  air  and  it  also  has  a  high  fuel  value. 
Thus  the  load  is  not  diminished  as  tlv 
fuel  gas  is  used.  The  gas  is  ke|it  in 
separate  balloonettes  in  the  interior  nf 
the  craft  which  need  no  ;ittentiiin  ,in(l 
in   the   aggregate   does   not    weigh    the 


Duralumin 


With  the  develojinu'nt  of  "heavier- 
tiian-air"  and  "lighter-than-air"  air- 
craft, duralumin  has  been  developed  to 
meet  the  demands  of  the  industry  for 
lightness  and  high  strength.  Duralu- 
min comes  in  a  normal  grade  which  is 
known  commercially  as  17S.  There  are 
also  several  modified  grades  which  are 
designed  to  meet  special  demands.  The 
normal  com])osition  contains  a  mini- 
mum of  ''2  ])er  cent  ahniiitnim,  4  per 
cent  copper,  yi  per  cent  each  of  manga- 
nese and  magnesium.  ;uid  small  cpianti- 
ties  of  iron,  silicon,  and  other  elements. 

The  properties  of  duralumin  are 
really  determined  by  proper  heat  treat- 
ment during  the  |)r(jcess  of  manufac- 
ture.     The   heat-tre;itnient   consists   of 


Completing  ox-welded  steel  framework. 


heating  to  about  'WO  Fahrenheit  and 
quenching,  usually  in  a  bath  of  cold 
water.  After  this  process  a  change 
takes  place  in  its  properties  which  is 
very  peculiar  for  metal  allo\s  contain- 
ing high  percentages  of  ,-iluminuni. 
.\fter  (|uenching  the  metal  is  soft,  but 
its  strength  and  hardness  increase  at 
first  rapidly,  and  then  more  slowlv, 
for  a  ])eriod  of  foiu"  to  five  days.  Hot 
wiirking  follcjwed  by  cdIiI  working 
either  before  or  ;ifter  the  be.it  treat- 
ment gives  added  strengtli  to  the  nia- 
teri;il.  u|i  to  a  point  where  the  m.'i- 
teri.il    has   been    tiill\-   wrought. 

b"or  the  normal  comnierci.al  grade  of 
diu'alumin.  ]7^.  the  tensile  strength 
runs  between  .s.s.OOO  to  Ck^.OIK)  jiounds 
])er  s(|nare  inch.  (  )n  s])ecial  grades, 
strengths  ;is  high  ;is  from  (.,^,000  to 
7,i.()()ll  jiounds  ]ier  s(|nare  inch  are  ob- 
tainril.  \\  illi  .i  gain  in  tensile  streng'Ji 
the  <lnctilit\   of  the  UK'tal  decreases. 


Tramway   Spans    Half-Mile   Canyon 

Up  in  the  western  mountains  near  a 
small  town  of  Camino,  California,  the 
largest  electric  tram  or  cahleway  in  this 
country  spans  a  canyon  a  half-mile 
wide.  This  tramway  is  used  by  the 
Michigan-California  Lumber  Company 
to  transjKirt  lumber  from  a  loading 
])oint  on  one  side  of  the  canyon  to  the 
mill  on  the  other.  Because  of  the 
heavy  loads,  high  speed,  and  long  dis- 
tance involved,  the  in.stallation  is  one 
of  the  most  notable  of  its  type. 

The  tramway  is  ojierated  by  elec- 
tricity. The  electric  equijnnent  consists 
princi])ally  of  two  225  horse  power 
motors,  operated  mechanically  and  elec- 
tricall}'  in  ])arallel.  Momentarily  the 
two  motors  are  able  to  exert  a  com- 
bined output  of  800  H.  P.  and,  for 
short  ])eriods  most  of  this  capacity  is 
used.  .Sto])ping  the  carrier  at  either 
end  is  accomjdisbed  in  four  graded 
stejis.  .After  the  car  is  put  at  rest  (a 
rail  car  being  ])laced  on  the  carrier)  it 
is  "inched"  into  position  so  as  to  line 
the  car  rails  with  the  tracks.  The  mo- 
tors are  located  on  one  side  of  the  can- 
yon from  which  ]M)int  the  acceleration 
of  the  load  is  controlled.  At  both  ends 
an  operator  is  st.ationed  to  control  the 
"inching"  apparatus,  to  transfer  the 
energy  back  and  forth  across  to  the 
operators  at  both  ends  a  red  and  green 
light  signaling  system  is  installed. 

The  tramway  is  ca]Ml)le  of  trans]iort- 
ing  back  and  f(jrth  between  the  two 
loading  terminals,  a  rail  car  loaded  with 
.1  maximum  of  24,000  pounds  of  lum- 
ber (a  maximum  gross  weight  of  29 
tons).  The  distance  between  the  ter- 
minals is  approximately  2700  feet,  the 
de])th  of  the  caiiNon  is  1200  feet.  The 
maximum  s]3eed  of  operation  is  1800 
feet  per  minute,  or  a  little  over  20  miles 
[ler  hour.  The  carrier  makes  a  round 
trip  in  a  little  over  6  minutes,  including 
3]/j  minutes  for  loading  and  unload- 
ing. The  equipment  is  designed  to  carry 
this  load  contiiuiously  at  this  s]ieed. 
b'our  steel  cables,  each  2  inches  in 
diameter,  su]iport  the  carrier  which 
runs  on  ?i2  wheels.  The  traction  rope 
is  of  the  endless  type  and  is  1  inch  in 
diameter. 


The  World's  Largest  Electric 
Generator 

I'he  largest  electric  generator  in  the 
irld  is  located  at  the  Hell  (iate  Sta- 
in of  the  United  RIectric  Light  and 
iwer  Com]ian\-.  1.^4th  .Street  and 
1st  Rixer,  Xew  ^'ork  City. 
This  ni.ichine  has  a  capacity  of  165.- 
II  watts,  or  ajiproximately  222,000 
rsepower.      The     next     largest     unit 
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".III.  sir.  ,1  distnirl  uin^'rrsr  wulk.<  ab'ml  uiidcr  your  luil  and  iiiidrr  iiiiiu-~all  llun,i.< 
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bid  a  fair  of  infinite  isolali<nis.  with  .^-oine  felloie  island.,-  a  Utile  more  or  less  near  us." 

JhaeL-erav. 


THINKING.  "In  the  name  of  the-  gods 
I  ]ivn  you  to  think"  arc  the  words  ot 
Demosthenes  and  are  quoted  in  the  preface 
of  our  pliysics  text.  Every  student  knows 
that  tliere  are  important  courses  which,  hy 
means  of  memory  work  and  routine  refer- 
ence repetition,  it  is  possible  to  pass  with 
good  grades,  and  yet  be  quite  ignorant  of  the 
reason  behind  the  entire  subject.  Mechan- 
ical processes,  and  the  acceptance  of  state- 
inents  without  inquiries  as  to  the  liow  and 
why,  deaden  the  mind,  forming  slovenly 
thinking  habits  that  are  hard  to  shake  olT. 
The  other  day.  a  senior  was  asked  by 
another  senior  to  explain  what  a  new  device 
was  and  how  it  operated.  The  first  man  ex- 
pressed great  surprise  that  the  other  was 
ignorant  of  such  a  well  known  device,  but 
questioning  soon  revealed  that  he  knew  no 
more  than  the  man  who  had  asked  liim.  He 
had  used  the  device,  talked  of  it,  and  thought 
that  he  was  perfectly  familiar  with  its 
actinii,  but  when  he  was  called  ujjon  to  give 
any   pnsitixe   information   he  discovered   that 


bis   knowledge   amounted    to   nothing  at   : 
What    would   an   employer    have    thought 
such  an  engineer? 


THE  ARMOUR  ENGINEER,  the  stu- 
dent technical  publication  of  the 
Armour  Institute  nf  Technology,  is  pub- 
lished primarily  for  the  student  body.  Its 
aim  is  to  publish  articles,  not  highly  the- 
oretical as  a  scientific  journal,  nor  of  the 
popular  variety,  of  interest  to  the  average 
layman,  but  articles  written  in  the  greater 
part  by  students,  and  in  a  style  that  .student-, 
can  understand,  .\rticles  that  the  students, 
as  a  whole,  are  interested  in  and  that  will 
help  thein  grasp  processes  and  methods  per- 
taining, not  only  to  their  own  department, 
but  to  others  as  well.  Such  articles  help  to 
turn  out  men  having  a  broader  outlook  and 
a  better  engineering  point  of   view. 

A  few  years  back  the  Armour  jinoineer. 
aside  from  its  technical  features,  was  the 
only  means  of  publishing  college  news.  Now, 
in  the  .Irinanr   I  eeh  .W-a-s.  we  have  a  p.iper 


that  very  capably  takes  care  of  this  phase 
of  the  work.  The  .Irmour  Engineer  still 
has  its  iiTiportant  work  to  do  and  ci>ntinues 
to   serve  its  original  purpose. 

While  the  benefits  derived  from  reading 
technical  articles  are  numerous  and  well 
recognized,  few  of  us  realize  that  there  are 
further  benefits  supplied  by  the  Armour 
liniiineer.  At  least  one  half  of  the  articles 
published  are  written  by  students  of  the 
Institute.  These  students  receive  a  training 
in  the  writing  of  technical  papers  and  re- 
])orts  that  will  prove  invaluable  in  years  to 
come.  Where  term  papers  fail  in  benefiting 
the  writer,  a  published  article  often  succeeds. 
The  knowledge  that  the  paper  will  be  given 
wide  publicity  spurs  the  man  on  to  obtain 
more  positive  information,  to  strive  for 
greater  clearness  and  coherence,  and  to  take 
greater  pains  in  the  entire  composition  and 
style.  .Any  technical  article  submitted  to  the 
.  irmour  Engineer  by  students  will  be  con- 
sidered, and  if  it  contains  the  necessary  merit 
wdl    be   iiublisbed. 
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MONTHLY.  As  a  whole,  the  Armour 
lintilncir  ranks  higli  amuiiR  similar 
magazines  in  editorial  content,  in  make-up, 
and  in  most  of  its  features.  The  question 
las  been  a.skcd  us.  "Why  does  a  magazine 
of  the  type  of  the  Armour  Eiu/iiiccr  remain 
a  iiuarterly?"  Otlier  publications  that  we 
consider  our  inferiors,  younger  magazines, 
have  changed  to  monthlies  while  in  financial 
conditions  that  cannot  be  compared  to  our 
strong  present  state.  While  all  this  has  been 
going  on  we  have  been  watching  these 
changes  and  yet  retained  our  former  status. 
Why?  The  reason  is  financial.  Never  has 
the  staff  been  able  to  change  to  a  monthly 
and  make  expenses  without  raising  the  one 
dollar   and   a   half   blanket    tax. 

If  any  need  is  felt  for  the  presence  of  tlie 
Aniuuir  Eiujinccr  as  a  quarterly,  there  is  an 
increased  need  for  it  as  a  monthly.  .\11  its 
advantages,  the  student  engineering  knowl- 
edge acquired  reading,  experience  gained 
editing  it.  favoraljle  publicity  obtained  by 
it,  can  all  be  doubled  by  changing  to  a 
monthly.  Certainly  tliis  is  well  worth  while. 
It  w(juld  allow  competition  on  an  equal  basis 
with  other  similar  college  publications. 

The  present  staff  intends  to  make  an  inves- 
tigation. If  the  transformation  is  impracti- 
cal, nothing  will  be  done:  but  if  there  is 
any  chance  of  changing  over,  the  staff  will 
do  all  in  its  i>ower  to  accomplish  tlie  change. 


INVENTION  AND  PROGRESS     -\1om 

Ji-  basic  inventions  and  discoveries  were 
made  in  prehistoric  times  by  men  whom  we 
call  savages  or  barbarians.  The  list  is  long: 
the  club,  the  spear,  the  lever,  the  trap,  the 
net.  the  fish-hook,  the  needle,  the  sling,  the 
t:ow  and  arrow,  the  boat,  the  sail,  the  rudder, 
tile  wheel,  the  plow,  fire,  cooking,  spinning, 
weaving,  the  making  of  pottery  and  bricks, 
and  the  smelting  of  metals. 

By  such  means  as  these  man  has  raised 
himself  far  above  the  rest  of  creation  and 
has  obtained  dominion  over  plants  and  aiii- 
mals,   land  and  sea  and  air. 

These  inventions  have  been  with  us  so 
long  that  the  memory  of  man  runneth  not 
to  the  contrary,  and  it  is  impossible  to  real- 
ize what  they  must  have  meant  to  the  people 
who  first  used  them.  Before  the  use  of  fire, 
men  ate  their  food  raw.  Before  they  used 
clubs  and  sharp  sticks,  they  had  to  fight, 
with  hands  and  teeth,  an  unequal  warfare 
a.gainst  the  beasts,  or  to  take  refuge  in  flight. 
Before  the  distaff  or  the  needle,  only  rude 
plaiting  was  possible  and  cloth  was  unknown. 
Before  the  fish-hook  and  net,  men  had  to 
catch  fish  with  their  hands,  or  pick  them  up 
along  the  shore.  Before  the  boat,  tlie  keel, 
the  rudder  and  tlie  sail,  navigation  was  im- 
possible. The  wheel  and  the  cart  greatly 
aided  transportation  and  commerce,  although 
pack-animals,  including  man,  have  carried 
burdens  from  the  earliest  times  until  the 
present  day.  Wild  animals  were  probably 
first  domesticated  as  pets,  later  as  cattle, 
beasts  of  burden  and  barnyard  fowl.  Pottery 
and  bricks  revolutionized  cooking  and  build- 
ing:  the  smelting  of  metals  gave  man  thiols 
and  weapons  of  bronze  and  iron  in  place  of 
wood  and   stone. 

But  the  .greatest  of  all  discoveries  was 
economic:  It  was  the  discovery  of  the  fact 
that  a  man  could  produce  more  than  enough 
for  his  daily  need,  and  thus  have  a  surplus 
to  be  used  tomorrow :  and  also,  that  he  could 
exchange  some  of  his  surplus  to  some  other 
man,  each  man  profiting  by  the  exchange 
since  each  gets  things  he  needs  in  place  of 
those  he  can  easily  spare. 


IS  YOURS  the  type  of  mind  that  read> 
the  editorial  page?  It  would  be  interesting 
to  make  a  survey  of  our  readers  among  the 
student  body  and  find  out  how  many  ever 
glance  through  the  editorial  page.  Probably 
twenty  percent  read  some  of  them.  .\  good 
deal  more  would  probably  cover  the  entire 
humor  section. 


FRESHMEN,  -ophomores,  and  juniors, 
with  or  without  journalistic  experiences, 
who  wish  to  work  on  the  stafif  of  the  Ariunur 
liiifiiiiccr.  see  the  editor  at  your  earliest  con- 
venience. 


Keep  Scrappin' 

W'lu-n    yourr    sick   .;.(    the   </c"c,-,   .-»,/ 
you  Ihiiik.  "zAiol's  the  uso.'" 
And    you  rr    lin-d    out.    disiouroni'ii . 

And   \0H   kc'l^  askiua   re/iv   '/!<-v   don'l 

let  you   die 
And   foroct    Ihc    mistokcs  you    hare 

When  you're   ehuck  full  of  pain   and 
you're  tired  of  the  ijanie. 
And  you  want  to  (let  out  of  it  all— 
'! Jmt's  tlie   time   to  bec/in    to  stiek   out 
your  eh  in 
And    jiiiht    leitli    your    baek    to    the 
■lealf 

When  you'-ee  done  all  you  ean  to  wrap 

like  a  man. 
Hut    you    ean't    keep    your    head    up 

much  inio-e: 
And  the  end  of  the  bout  leaves  you  all 

dou'H   and    out. 
h'leediuii.  and  reelinit.  and  sore: 
When    you'-ee  prayed  all  alon<i  for  the 
sound  of  the  aonii 
To  riufi  for  the   tijlht  to  stop— 
Just   keep    on    your    feet  and   smile   at 
defeat:  ' 
That's    the    real    zeay    to    eome    out 

on   top' 

When  you're  tired  of  hard  knoeks  and 
you're  riylit  on  the  rocks. 
And  nobody  lends  you  a  liand : 
liTten  none  of  your  'schemes,  the  best 

ot   yiiur  dreaiiis 
Turn  out  in  the  way  you'd  planned: 
And     you've    lost    all    your     orit    and 

'          l-or  life's  just  a  failure  for  you. 
Jl'hy  start  in  auain.  and  see  if  all  men. 
lion't  call  yon  a  M.IX  ihrouah  and 
throuoh' 

—Hsty  Ouinn.  in  "Froi/ress." 

The  object  of  the  e;lucation  ...  is  to  :issist 
linnian  beings  to  become  themselves.  They 
cannot  become  themselves  without  an  effort 
of  mind  and  will,  and  the  discipline  by  which 
that  effort  is  stiiuulated  and  guided  is  edu- 
cation. Because  they  cannot  become  them- 
selves in  isolation  from  their  fellows,  edu- 
cation is  a  social  thing.  Because  tluir 
fundamental  human  affinities  are  more  im- 
piirtant  than  individual  differences,  education 
is  the  witness  to  ei|uality.  Because  their  com- 
plete development  involves  not  blind  or  unrea- 
soning obedience,  but  their  intelligent  co- 
operation in  purposes  which  they  thmiselves 
approve  as  good,  education  is  the  founda- 
tion of  democracy.  Education  is.  in  short. 
the  organized  aid  to  the  develoimient  of 
human  beings  in  a  society. —  Report  of  the 
.Archbishop's  Comniiltee. 


THE  number  of  different  fields  in  which 
men  trained  as  engineers  find  themselves 
;ifter  graduation  is  constantly  growing. 
Heretofore,  a  graduate  of  an  engineering 
school  had  before  him  the  prospect  of  manip- 
ulating slide  rules,  digging  facts  out  of 
handbooks,  or  superintending  a  construction 
job.  The  inherent  qualities  of  an  engineer, 
however,  make  him  well  adapted  in  other 
fields,  such  as  .salesmanship,  politics,  finance, 
and  even  journalism. 

Journalism,  and  especially  industrial  jour- 
nalism, is  a  field  that  very  few  engineering 
graduates  think  of  as  a  possible  life's  work, 
and  yet  the  future  for  anyone  with  an  en- 
gineering training  and  a  knack  for  writing 
in  such  a  field  is  very  .great.  Every  industry 
has  one  or  more  periodicals  containing  news, 
advertisements,  and  articles  pertaining  to 
that  industry.  The  editorial  policies  and 
management  of  these  magazines  have  to  be 
directed  by  a  man  who  has  a  technical 
knowledge  of  the  particular  industry,  an 
ability  to  think  clearly,  and  an  ability  to 
write  in  clear  concise  language.  .\n  engineer- 
ing training  furnishes  these  requirements 
(|uite  satisfactorily. 

Many  engineers  find  themselves  in  the 
field  of  finance.  The  largest  corporations  of 
today  owe  their  financial  success  to  engineer- 
ing improvements.  The  engineering  and 
financing  are  so  closely  related  in  such 
organizations  that  a  man  with  engineering 
training,  as  well  as  financial  insight,  is  the 
man  best  suited  to  dictate  what  should  be 
done  in  many  of  the  financial  situations  that 
face  a  large  corporation. 

It  is  only  recently  that  engineers  have 
participated  to  any  extent  in  politics.  The 
most  notable  example  of  an  engineer  in 
politics  is.  of  course,  our  President,  Herbert 
Hoover.  .\nd  why  shouldn't  an  engineer, 
with  his  knack  in  handling  men,  his  practi- 
cal way  of  thinking,  and  his  ability  to  reason 
out  cause  and  effect,  be  the  head  of  a  govern- 
mental body  ?  The  country  needs  such  men 
to  run  its  government  in  a  scientific  business- 
like manner  in  order  that  it  may  keep  up 
with  the  vast  strides  made  by  private  enter- 
prise. 

The  engineer-salesman  is  becoming  quite 
common  as  a  need  for  such  a  man  is  Ix'com- 
ing  more  apparent  to  industry.  .A  man  with 
a  knowledge  of  engineering  fundamentals 
is  the  one  best  suited  to  demonstrate  to  a 
prospective  customer  the  advantages  of  his 
]jroduct.  Often  the  customer  is  himself  an 
engineer,  and  in  order  to  sell  to  him.  the 
salesman  must  be  able  to  talk  the  engineer's 
language. 

With  industry  ever  findin.g  new  fields  in 
which  engineers  may  work,  the  gloomy  pros- 
pect of  always  having  to  iK'nd  over  a  draft- 
ing board  or  losing  oneself  in  some  mediocre 
lob  is  being  displaced  in  the  luinds  of  engi- 
neers by  the  idea  that  they  may  really  be  a 
power  in  the  world. 


AWARDS.  The  .Irmonr  En, , nicer  was 
presented  with  four  awards  at  the  Xinth 
.Annual  Convention  of  Engineering  College 
Magazines  Associated.  Recognition  of  merit 
is  shown  yearly  by  these  awards,  twenty- 
one  college  magazines  competing.  Our  cover 
desi.gn  received  first  honorable  mention 
and  our  illustrations  second  honorable  men- 
tion. The  other  two  awards  vouch  for  the 
([uality  of  this  pa.ge :  a  first  honorable 
mention  is  for  general  editorials,  and  the 
other,  a  third  place  was  awarded  the  single 
editorial  "Engineering"  in  the  March  issue. 
Credit  for  these  awards  goes  to  the  staff  of 
last  year  and  they  should  be  congrattilated 
on  the  cpiality  of  the  work  they  published. 


Light's   Golden   Jubilee 

All  .i^M.'inlilv,  in  Ikhiit  ni  TlniiiKis  A. 
ImIisoii  ami  ccidiratinK  '•Light's  Golden  Ju- 
liiUc."  ua^  held  in  tlu"  Mission  October  21. 
riu-  nrehestra  plaved  a  song  written  for 
l-ldison  hy  (.eorge'M.  tohen.  Mr.  Kaede- 
maker.  of  tile  deneral  l-'leclric  Co..  spoke 
.in  the  life  ipf  Edison,  who  has  lieen  rightly 
termed   the   "electrical   wizard." 

.Mr.  Raedemaker.  in  his  talk,  lold  nian\ 
anuising  and  interesting  incidents  in  the 
early  life  of  I'Mison  that  are  not  commonly 
known.  .\t  the  early  age  of  fonrteeen.  Edi- 
son showed  his  capacity  for  work  and  his 
remarkable  genius  when  he  wrote,  edited. 
])rinted,  and  S(dd  his  own  newspaper  on 
trains  rnnning  between  two  railroad  stations. 
.\t  the  same  time  lie  operated  his  own  cheiiii- 
eal   laboratory   in   the   baggage  car. 

.At  the  conelusion  of  this  talk,  President 
Kaymiind  Miggested  that  the  Institute  send 
Edisipii  a  telegram  congratulating  him  on 
his  great  work.  This  was  heartily  a|iplanded 
b\    the    entire   assemblage. 


Armour  Tech    Rifle   Club 

The  eiitluisiasin,  which  animated  the  mem- 
bers of  the  Armonr  Tech  Rifle  Club  some 
four  years  ago  when  under  great  difficulties 
this  Club  was  founded,  continues  to  inspire 
the  expert  and  novice  riflemen. 

This  year's  membership  totals  forty.  Dur- 
ing their  spare  time,  these  members  are 
found  practicing  on  the  rifle  range.  The  club 
has  a  permanent  range  now,  at  the  Ii4th 
iMeld  .Artillery  .Armory,  34th  Street  and 
Weiilwortli  .Avenue.  Permission  has  been 
granted  for  pistol  bring  in  addition  to  rifle 
shooting. 

Due  to  lack  of  Miitable  hours  when  raim. 
oflicers  could  give  instructions  to  tho^e  In 
ing,  a  new  plan  has  been  ad<ipted  in  the  form 
of  a  class.  This  rifle  marksmanship  cour^' 
has  been  instituted  hy  the  president  of  tli' 
club,  Herbert  Stier.  who  is  a  graduate  oi 
the  army  course  in  marksmanship  and  who 
is  (lualihed  as  an  instructor  in  such.  In  his 
efforts,  he  is  aided  by  an  expert  marksman, 
who  is  a  member  of  the  state  rifle  team. 
Every  Friday  afternoon  this  class  is  called 
at  Ave  o'clock.  A  new  topic  or  phase  of 
the  game   is  explained  at   each   session. 

.A  number  of  local  and  telegraphic  matches 
.ire  now  being  scheduled.  The  first  team 
will  shoot  in  tbesi.-  matches.  Two  or  three 
teams  will  be  organized  as  soon  as  a  sufli- 
eieiit  nuinber  of  records  have  been  fired  by 
all  of  the  members.  With  a  handicap  for 
the  best  team,  keen  inter-team  competition 
is  effected  ami  at  the  same  time  iiromotes 
the  progressiw  meuibers  to  a  better  position 
cm   the  team. 

The  staff  of  officers  who  are  respon-,il)l( 
for  this  year's  organization  of  the  .Arnioin 
Tech  Rifle  Club  are: 

President,   Herbert   Stier. 

\ice-President,   Louis    Statkus. 

Secretary,    Stephen   Janiszew^ski. 

Treasurer,   George   Kohout. 

Sergeant-at-.Arms,   Hiram    Montgomery. 

Range  Officer,  Adair  Hess. 

Business  Manager,  George  Heller. 

Faculty   .Advisor,  Professor  Mangold. 


OUR  VARSITY  CAPTAINS 

Basketball 

W.    King   Simpson,    '30 

.Vrinour's  b.iskethall  team  will  be  piloted 
ibis  year  by  W.  King  Simpson,  a  senior  in 
the  department  of  chemical  engineering.  He 
was  born  May  23.  lyilS,  in  Chicago.  Simp- 
son's athletic  activities  started  early,  and  he 
had  made  (piite  a  name  for  himself  while 
still  in  high  school.  He  was  captain  of  the 
L'arl  Schurz  basketlTall  team  during  his  last 
year  there,  after  serving  on  the  team  for 
three  years.  The  fact  that  he  was  the  1  iail\ 
News'  choice  for  center  in  I'L'.s.  slmweil 
that  his  pla\  ing  w.is  far  .iboNe  the  onliiiarv. 
lie  was  alsi.  ,,ii   the  baseball   team  at   Schurz 


A.   I.  Ch.   E. 

The  .\.  1.  (  h.  F.  held  its  first  meeting 
October  l.s.  The  following  officers  were 
elected  : 

J.   Tarnian.   '30,   President. 

F".  .Attwood.  '31,  Vice-President. 

M.    hiala.  '31.   .Secretarv. 

I.  G.  Katz.  ',^(1,  Treasurer. 

.1.  Cavanaugh.  '32.  Si'phomore  Represen- 
tative. 

The  society  is  planning  to  make  this  year 
a  banner  year.  Many  plans  have  been  made 
for  interesting  speakers  from  the  chemical 
industries.  Preparations  are  being  made  for 
,i  smoker  in  the  near  future. 


W.  King  Simpson. 


for  three  years.  He  was  a  member  of  the 
1''24  team  tli.it  were  champions  of  Chicago 
.111(1  New  \ork.  His  popularity  at  high 
school  was  evidenced  by  the  fact  that  they 
elected  him  president  of  his  senior  class. 

It  was  only  natural  that  on  coming  to 
.Armour,  Simpson  would  keep  up  his  activ- 
ities in  athletics.  He  has  been  a  member  of 
the  basketball  and  baseball  teams  ever  since 
starting  here  and  has  won  two  letters  in 
e.ich.  His  work  as  pitcher  on  the  baseball 
team  was  the  talk  of  the  school  last  spring. 
During  last  year's  basketball  season.  King 
led  the  .Armour  cagers  in  scoring  with  X(> 
points.  He  has  a  deadly  eye  for  the  basket, 
.111(1  his  floor  work  would  delight  any  coach. 
.Much  can  be  expected  of  the  team  with 
Simpson  as  its  leader  in  the  coming  cage 
campaign. 

Simpson  is  a  niember  of  Theta  Xi  frater- 
nity, the  .Armour  branch  of  .A.  1.  Cli.  1-"...  ami 
is  president  ni  the  .Armour  Terli  Athletic 
Association. 


Eta  Kappa   Nu 

.\  large  clelegation  from  Delta  Chapter 
went  to  the  National  Convention  held  at 
L'rbana,  November  7,  S.  and  9.  The  conven- 
tion this  year  was  especially  imjiortant  as 
it  celebrated  the  25th  anniversary  of  the 
founding  of  E  K  N  at  the  University  of 
Illinois.  There  were  many  interesting  meet- 
ings, elaborate  dinners,  and  finally  the 
.Armv-llliiiois  football  game  to  entertain  the 
delegates. 

-A  smoker  was  held  on  October  28  in  the 
(  b.ipter   rooms   for   prospective   pledges. 

The  officers  this  year  arc: 

I'rank   Zimiuerman,   President. 

Jack   Dollenmaier,  Vice-President. 

Marvin  Tennyson,  Recording  Secretary. 

Riissel  Southwick  Corresponding  Secre- 
tary, 

1-'.   11.   lligelow.   Treasurer. 


Phi   Kappa   Sigma 

With  the  beginning  of  the  new  school 
year,  .Alpha  Epsilon  of  Phi  Kappa  .'^igma 
found  itself  well  occupied  with  plans  for  a 
banner  year. 

.A  whole  week  before  school  started,  the 
entire  chapter,  with  a  few  exceptions,  re- 
tunud  to  .Armour  to  put  the  new  house  in 
sliajie.  There  was  plenty  to  do  in  the  new 
home  which  has  been  leased  at  3236  South 
Michigan  Avenue.  Redecorating  was  neces- 
sary from  top  to  bottom.  When  this  part 
of  the  w'ork  was  well  on  its  way  to  com- 
pletion, the  moving  began.  For  ahuost  an 
entire  day  everyone  was  occupied  with  the 
handling  of  beds,  chairs,  tables,  and  desks. 
The  job  was  extremely  successful,  not  as 
much  as  a  glass  or  cup  having  been  broken 
or  damaged. 

I'inally,  with  the  purchase  of  some  new 
furniture,  the  house  was  completed.  The 
boys  are  already  well  accustomed  to  their 
new  home  and  everyone  feels  that  it  was  a 
very  wise  change. 

.At  present  plans  are  being  formulated  for 
the  annual  Parents  Day  and  the  .\himni 
.Smoker.  Parents  Day  will  be  held  on  Sun- 
day, November  10th  and  the  Alumni  Smoker 
some  time  in  December  before  the  Christinas 
holidays. 

(  Continued  on  page  iQ) 
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Welfare  Medal  Named  After  Armour  Grad 

CreaticMi  tit  a  iiK-dal.  tor  award  tii  thf 
individual  who  pL-rformed  the  most  distin- 
guished service  for  the  engineer  last  year 
has  been  announced  by  tlie  American  Asso- 
ciation of  Engineers. 

This  medal  is  named  after  Henry  W. 
Clausen  '04.  a  graduate  of  the  Civil  Engi- 
neering Dept..  and  it  is  known  as  the  Clau- 
sen Medal.  Mr.  Clausen  has  at  various  times 
been  a  director,  committee  chairman  and 
National  Treasurer  for  the  Association  and 
it  is  in  recognition  of  his  services  that  the 
medal  has  been  given  his  name. 

The  medal  is  a  result  of  a  three  year  effort 
by  H.  .-X.  Wagner,  a  director  for  the  society, 
to   signally   honor   Mr.   Clausen. 

The  spirit  of  youth  is  depicted  in  the 
design  of  the  inedal.  which  is  the  result  of 
the  genius  of  Elwyn  Giles,  youthful  Kansas 
City  designer.  On  the  reverse  side  reads  : 
"The  Clausen  Medal,  awarded  in  recognition 
of  a  signal  public  service  designed  to  mark 
the  entrance  of  tlie  American  Association  of 
Engineers   into   the   field  of   welfare."' 


Alexander  H.  Zimmerman.  Ch.  E.  '2b.  is 
with  the  \'entilating  Division  of  the  Chicago 
Health  Department,  making  an  investigation 
of  smoke,  fumes  and  nuisances.  Al  present 
he  is  writing  a  series  of  articles  for  the 
"Aerologist"  entitled  "With  the  Advance 
( iuard  of  Science." 

Peter  I.  Marschall.  E.  E.  '25.  a  member 
of  the  editorial  staff  of  the  same  magazine, 
is  writing  a  group  of  papers  under  the  gen- 
eral head  "Aerology  for  Amateurs." 


Leo  Lester  Reihmer.  M.  E.  '22.  formerly 
with  the  American  Appraisal  Company,  is 
now  with  the  Arthur  Anderson  Company  in 
Milwaukee.  His  very  new  son.  Richard 
-\llen,  has  filed  application  for  matriculatioTi 
in  the  Institute  with  the  class  of  '4b. 


Laurence  F.  Pfeiler,  E.  E.  '27.  has  entered 
the  employe  of  Universal  Wireless  Com- 
munications Company,  a  promising  new  coin- 
pany  organized  to  established  an  inter-city 
system  of  radio  telegraph  stations. 


Fred  H.  Juergensen,  '29.  president  of  the 
senior  class  last  year,  was  married  Oct.  19. 
I'red  is  now  with  the  Long  Lines  Depart- 
ment of  tlie  American  Telephone  and  Tele- 
graph  Co. 


.\nother  recent  graduate  of  the  electrical 
department  and  employee  of  the  telephone 
company  is  about  to  enter  the  sacred  bonds 
of  matriniony.  Frank  J.  Pischke,  '28,  is 
the  man.  the  date  is  set  for  November  23. 
and  Miss  Edith  Godar  is  the  luckv  girl. 


Frank  G.  Cooban  '15  M.  E.  is  now  General 
Manager  of  the  Gutta  Percha  Rubber  and 
Mfg.  Co. 


1-'.  E.  Moskovics.  former  president  t>i  ilu- 
.Stutz  Motor  Car  Co.  and  an  .Armour  grad- 
uate, was  elected  president  of  the  Improved 
Products  Corp.,  an  intermediate  financing 
organization,  last  June. 

Mr.  Moskovics  retired  as  president  of  the 
Stutz  Motor  Car  Co.  last  January,  ending  a 
lon.g  and  prominent  association  with  the 
automobile  industry.  Previous  to  his  Stutz 
connection  he  was  vice-president  in  charge 
of  .sales  and  promotions  of  the  Xordyke  and 
Marmon  Co.,  with  wliich  he  became  asso- 
ciated in  1914. 

For  a  numlKT  of  years  Mr.  Moskovics  has 
been  prominent  in  the  activities  of  the 
Society  of  Automotive  Engineers,  serving 
as  chairman  of  its  constitution  committee. 
He  is  also  a  member  of  the  National  Tech- 
nical Coinmittee  of  the  .American  .Automo- 
bile  .\ssociati(pn. 


Tiii-VK   l\i(,m 

Thnik 

.unilrs.  and  .<nnl,'s  .v/i.i//  />.-. 

Think 

doubt,  and  hope  ti';//  flee. 

Think 

love,  and  love  zcill  i/roie.- 

Thmk 

hate,  and  hate  vou'll  knoze. 

Think 

good,  and  aood  is  here: 

Think 

7'ice — its  iatcs  appear! 

Think 

io\,  and  iov  ne'er  ends: 

Think 

illooni.  and  dnsk  descends. 

Think 

faith,  and  faith's  at  hand : 

Think 

ill— it    stalks   the    land. 

Think 

peace,  sublime  and  szceet. 

.Ind   \oii  that  f<ciicr  iei7/  meet.                \ 

Think 

tear.  :eilh  I'roodino   nund. 

.Ind  t 

lilnres   close   behind. 

Think 

this:    "I'm  Coina  to  Win'" 

Think 

not    of  zehat   has   been. 

Thmk 

-rictory":  Think  "I  can'" 

Then 

you're  a    Winning  Man' 

—Trecburn   Mcsscnoer. 

The  following  information  concerning 
Charles  L.  Moss.  E.  E.  '02.  who  is  assistant 
manager  of  the  Circuit  Breaker  Engineering 
Department  of  the  Westinghouse  Electric 
and  Manufacturing  Company,  has  been  re- 
ceived. Mr.  Moss  has  been  with  Westing- 
house  since  1904  and  is  credited  with  the 
development  of  several  important  inventions, 
the  best  known  of  which  is  the  "automatic 
substation."  In  his  senior  year  he  was  liter- 
ary editor  of  the  "Fulcrum."  as  the  "Engi- 
neer" was  then  known. 


T.  I.  Kanter.  an  Armour  alumnus,  received 
the  Charles  B.  Dudley  medal  established  by 
the  .American  Society  for  Testing  Materials, 
in  recognition  of  meritorious  papers  on  re- 
search in  engineering  materials.  The  award 
was  made  at  the  thirty-.second  annual  meet- 
ing of  tlie  Society  during  the  week  of 
June  24.  at  the  Chalfonte-Haddon  Hall. 
.\tlantie  City.  New  Jersey. 


Douglas  R.  Stiehl  '26.  M.  E..  is  in  charge 
of  construction  in  the  Engineering  Division 
of  Proctor  &  Gamble  at  Hamilton,  Ontario. 


Frank  Walker  '28  gained  admittance  to 
the  ranks  of  matrimony  on  July  6  last.  His 
bride  is  the  former  Miss  Mary  Milroy.  The 
nuptials  took  place  at  Brookfield.  111. 


Commerce   Leaders   O.    K.    Armour's   Plans 

The  .\rmour  Institute  of  Technology  ^ 
program  of  expansion  and  continuance  as 
an  independent  school  was  endorsed  by  the 
Chicago  Association  of  Commerce.  The  en- 
dorsement followed  the  decision  of  the  In- 
stitute to  abandon  plans  for  merging  with 
Northwestern  University. 

In  the  resolution  of  endorsement  the 
Association  cites  the  necessity  for  an  out- 
standing technical  school  of  the  type  of  the 
.Armour  Institute,  and  expresses  the  hope 
tliat  the  supiiort  necessary  to  its  continuance 
will  be  given  by  the  citizens  of  the  city. 


R.  S.  Dean,  former  instructor  of  metal- 
lurgy at  Armour,  was  appointed  chief  engi- 
neer of  metallurgical  division  of  the  Bureau 
of  Mines  of  the  Department  of  Commerce 
last  September.    He  took  office  November  1. 

Mr.  Dean  for  the  last  ten  years  has  been 
associated  with  the  Western  Electric  Co.  at 
the  Hawthorne  plant  in  Chicago  where  he 
was  in  charge  of  metallurgical  development. 

Mr.  Dean  was  born  at  Rolla.  Mo.,  on  .Aug. 
li.  1897,  and  was  graduated  from  the  L'ni- 
versity  of  Missouri  in  1915.  He  pursued 
graduate  study  in  physical  chemistry  at  that 
school  and  at  Harvard  University  and  the 
University  of  Chicago.  He  taught  metal- 
lurgy at  the  L'niversity  of  Pittsburgh  and 
the  .Armour  Institute  of  Technology. 

Papers  published  by  him  and  his  associates 
cover  investigations  in  flotation,  chemistry 
of  ore  deposits,  electrolytic  refining,  theory 
of  metallic  hardening,  copper  wire  studies 
and  alloy  studies  of  various  kinds. 

In  his  association  with  the  Bureau  of 
Mines.  Mr.  Dean  will  have  general  super- 
vision of  the  extensive  program  of  metal- 
lurgical research  conducted  by  the  Bureau 
at  its  various  experimental  stations  located 
in  the  principal  mining  districts  of  the 
country. 

L.  "Pack"  Brown.  E.  E.,  '29,  former  Busi- 
ness Manager  of  the  Armour  Engineer,  is 
now  working  for  the  \'.  D.  Simons  Engi- 
neering Compaii}-. 

W.  C.  Healy,  '29.  is  now  employed  by 
Foltz  &  Co.  as  a  Construction   Engineer. 

H.  Nissen,  '29,  is  now  employed  by  the 
Berliner-Joyce  .Aircraft  Corporation  under 
W.  P.  McKinnie.  '29.  in  the  designing  de- 
partment. 


(ieorge  Blair.  '2.5,  has  been  appointed  to 
the  fall  class  of  flying  cadets  at  the  Army 
.Air  Corps  field  at  Riverside.  California. 


Peter  .Alber.  President  Raymond's  son-in- 
law,  takes  pride  in  the  fact  that  President 
Raymond  can  now  he  known  as  a  grand- 
father. Mr.  .Allier.  in  other  words,  is  the 
proud  father  of  a  little  girl. 


William  B.  lllaufuss.  '24.  is  u<  be  a  fli.ght 
instructor  ;it  the  .\rmy  .Air  torps  field. 
Riverside.  California. 

Fred  B.  Anderson,  '21,  is  now  the  head  of 
the  Electric  Service  Supply  Company. 
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AT  FRATERNITY  ROW  NOBODY 

-I     uMially     i;..    t..    hvd    l.rtwicn    tui    i.nd  Mr  ;  -  TIr-i)    I   pi.t   my  hand-,  oscr  Iht  lycs 

ili*V(.ii."  -iikI   >aiil,   '(,^K■s^   who  tliis   is.'" 

••X.it  nil';   that's  too  many   n\   a  1ie<l."  v;i,^.  -    ■■  \,„|    ^^ho    was    it    any    way." 

OH!  MY  OPERATION 

"TliLy   had   to   ,uivc   my    .\nnt    Tilhc   ethi.r  Hey  :  _  ".-Xrin't     yon     wild     ahont     l.athin.n 

twice    tor  ono  opi-ration.    'Ph..-   first    was   tor  heaiitK-s.' 

the   operation   and    the    secon.l    wa-    to    >top  'Kv  :   "I   d""  t  l<now.  1  neser  hathe<i  one; 

Iter    from  talking   about   it."  

.\  w.,man  can't  make  a  fool  out  of  a  man  "'^  ■  f'""  t'^^'  l'»^'  "^  ^  Service  Station  Man  : 

unless   she  has   cooperation.  --^''^^ ''''^  'he  fortunate  wm- 

ner  ot    the   twelve  .areasmss   offered  by   the 

The  man  at  the  wheel    (noticing   inebriate SerMce  Station.— .\d  m  .Mahama 

gentleman  )  :  "That   reminds  me.    ]   must   get  paper, 
the  car  oiled  tomorrow." 

-r.- ,                           .,  MOST  OF  THEM  DO 

Kastus.    did    vou    ever    have    vour    tonsils  .       .              .   ,    ,              ,  . 

^     ,-,■■                      "                               ■  .' :  Can  a  girl  do  anytlimg  tor  an  unattrac- 

"Onlv  when  ah  latfs.  snh."  ''^'f  ^^'l"-'^-  .        , 

!:   Nothing   but   grin   and   bare   it. 

When  a   fat  jierson  laughs  there  seems   to  

be  so  much  of  him  having  a  good  time. 


She   wuuldn't   kiss   me   in   the 
paddled  her  back. 


.\  negro  cook  answered  the  tele]ihone  the 
other  morning,  and  a  cheerful  voice  in- 
quired: "What  number  is  this.-" 

The  cook  in  no  mood  for  trifling  cpies- 
tions,  said  with  some  asperity;  "\'i'u-all 
ought  to  know,   \'ou  called   it." 


I   met   her  in   the  garden  ; 
The  night   was   still  as   death; 
I  knew  .she  knew  her  onions; 
'Cause   she   had   'em   on   her   breatli. 


-\s  .1  rule  men  don't  marry  a  .girl  m 
twenty-hve  dollars  a  week,  as  they  used  tr 
It  seetris  that  the  girl  must  be  earning  a 
least  twice  that  much  before  they  will  e\ei 
look  at  her. 


Have  you  heard  about  the  man  who  g;ive 
his  wife  a  pair  of  rubber  heels  when  ^he 
begged  him  for  a  new  spring  outfit. 


Old   lady;   "I   suppose  when  you 
you  want  to  do  something  for  humanity." 

Angel   U'X  :    "\\->.    ma'm.    I    want    to   1 
bad  example." 


ni' 


\i  one  of  our  parachutes  ever  fails  to  open 
for  you.  return  it  and  your  money  will  be 
cheerfully  refuiide<l. — .\n  ad  in  Edinburgh 
paper.  

\'oice  over  the  ]ihone :  "Is  this  the  lady 
who  washes  r"? 

Society   Snoh;   "Indeed   I    should  say  not  I" 

Same  voice:  "Whv  vou  dirty  thing!  " 


"A  fellow  wrote  a  letter  to  me  saying  he 
would  kill  me  if  1  didn't  stop  flirting  with 
his  wife." 

"Well—you'd  better    stop    fhrting    with    his 


"That    leaves    me    ii 
didn't    sign   his  name." 


terrible 


He 


He:   ".\long  late   in  the  evening  the  p:irt\ 
waxed  merrv." 

She;   "I'oor   Marv." 


"This  is  your  last  chance,"  said  the  pro- 
fessor, 'study  hard  between  now  and  the 
examination — papers  are  now  in  the  hands 
of  the  printer.    .-\re  there  any  c|uestions?" 

"Who's  the  i)rinter."  said  a  timid  \oicc 
in    the    rear    of    the    room. 


"The  wolves  were  upon  us."  said  the  lec- 
turer. "Their  howls  and  snarls  were  terrible. 
There  was  murder  in  their  horrible,  gleam- 
ing eyes  and  slavering  jaws.  We  could  al- 
most  feel  their  muzzles  against  our  legs!" 

"How  luckv  f<ir  vou  thev  were  muzzled," 
said   Dora. 


We:iry  Willie  says:  "Veah,  college  is  fine 
It's  a  great  life  if  you  don't  waken." 


MARY  IS  "NEAT" 

Mary    has   a    little   skirt, 
.So  neat,  so  bright,  so  airy: 
It  never  shows  a  speck  of  dirt. 
But  it  surely  docs  show  Mary. 


School  teacher:  "John,  you  are  not  doing 
anything.  The  Devil  always  finds  something 
for  idle  hands  to  do;  come  up  here  and  I 
will   .give  vou   some  work." 


Mrs.  1!.  had  always  been  obliged  to  econ- 
omize in  buying  clothes.  An  aunt  died  and 
left  her  a  thousand  dollars.  Mr.  B.  was  a 
.good  sport  and  said :  "Now  dear,  you  can 
get   yourself   some   decent  clothes." 

"I'll  do  nothing  of  the  kind,"  said  Mrs. 
B.  "I'll  get  the  kind  the  other  women  are 
wearing." 


Teacher  to  bad  boy  :  "John,  you're  not  fit 
to  be  with  good  people,  come  up  here  and 
sit  next  to  me." 


Doctors  say  that  healthy  babies  should  be 
a  delicate  pink.  The  next  door  neighbors 
got  one  who's  a   robust  veller. 


Yes,  and  another  frosh  went  into  the 
E.  A.  T,  chapter  house,  'cause  he  saw  the 
sign  out  in  front  and  thought  the  place  was 
a    restaurant. 


Close  friends  are  not  as  desirable  as  liberal 
ones. 


"How  much  life  insurance  does  your  hus- 
band  carry?" 

"Hardly  enough  to  lie  worth  shooting." 


.A   pane   in   the   sash    is   worth   two   in    the 
neck. 


Doctor,  (seeing  a  fire  in  building  across 
the  street  I  ;  "Sav,  nurse,  pull  down  that 
shade." 

Xurse:   "Why  s.ir" 

Doctor:  "I'm  afraid  the  patient  will  wake 
up  and  see  it,  and  think  the  ojieration  was 
a   failure." 


"So   you   go   to    Wis.     Do   you   know    Bill 
Brown  ?" 

"N'ope." 

"Know   lim  Slate.'  ' 

"Know     bilin    l-rv.' 

"(.mod  Lord  man,  don  t  vou  drink.'" 
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\^QiriiM)iiuMF 


JuACTROLITE  glass  contributes  to  eflS- 
ciency  by  making  possible  the  fullest  use 
of  daylight.  900  prisms  to  the  square  inch 
break  up  the  rays  of  light  and  soften  the 
glare.  It  speeds  production  by  transform- 
ing blinding  daylight  into  working  light. 
Factrolite  (Plain  or  Wire  Glass)  sold  by 
"^Histributorsevery  where.  Send  for  samples. 


AVK.,  Jl. 


-T-^..e>.i-.j.-.-a^i 


Please  iiioilloii   The  Armour  lliui'meer 
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Both   are  lines  of 
national  defense 


I'lciisc  nicntion   The  .Irutour  HiK/inecr 
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THF~  Mississippi  was  a  menacing  flood. 
The  telephone  was  the  first  line  of 
defense,  for  over  its  wires  the  work  against 
the  flood  was  directed.  Maintenance  crews 
performed  the  same  service  as  did  tele- 
phone men  of  the  signal  corps  in  the  war. 
In  the  daily  life  of  the  nation,  just 
as  surely  as  in  emergency,  the  telephone 


meets  an  ever-growing  stream  of  demands. 
To  do  this  successfully  the  Bell  System's 
expansion  program  embraces  trans-oceanic 
telephony  through  the  ether  and  under 
the  sea,  to  ships  at  sea  and  planes  in 
the  air-  -and  above  all,  wire  facilities  that 
will  carry  the  voice,  the  typewritten  word, 
the  picture  to  every  corner  of  the   land. 


—  and  hack  of  the  lines  stands  the 
Western  Electric  service  of  sapo/y 


Men  in  the  front  lines  of  telephone  service  know  tiiev  will 
always  have  the  right  tools  and  supplies  when  and  where  needed. 

For  Western  Electric  maintains  stocks  in  a  nationwide 
system  of  warehouses,  and  its  prompt  deliveries  aid  in  repair- 
ing the  ravages  of  storm,  Are  or  flood.  In  the  less  spectacular, 
hut  equally  necessary, everyday  construction  and  maintenance  of 
telephone  lines,  this  service  of  supply  is  a  dependable  right  arm. 

And  this  is  but  one  activity  of  Western  Electric  —  manu- 
facturers, purchasers,  distributors  for  the  Bell  System. 


Fnp., 


'/(,'■    the    s/iip/runt    is 
iiattir  of  minutes 


In  the  performance  of  these  duties  it 
either  buys  or  makes  virtually  everything 
the  telephone  companies  use  —  and  then 
delivers  to  the  job.  Thus  responsibility 
for  the  quality  of  materials  with  true 
economy  in  cost,  is  the  important  con- 
tribution which  Western  Electric  makes 
as  its  share  in  efficient  telephone  service. 

ll'islern  Eleclric sees  it  thrnugh  iLtt/l  the  material 
needs   f'or  promptly    restoring    telefdwne   seri-ice 


BELL  SYSTEM 


A    itdtion- 


tem     vf    : n I e r-i  (I II lie ( 1 1 II g     telephones 


O  U  R       !M  ()  X  E  E  R  1  N  (.      W  ()  R  K       H  A  S      J  U  S   I'      B  E  (i  U  N 


rii-dSi-  iiiciilioti   'flir  .Iniioiir  Ibujiiiccy 
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CHICAGO    BUILDS    THE    FIRST 

PLANETARIUM   IN   THE 

UNITED  STATES 

(  Coiiliiiiicil  fri'iii  paiji-  (i  I 

(ilitical  |iinir(.ti>rs.  and  Int.-  (■k-ctric  nm- 
Idi's  ciin^litiUr  tlir  wiidlr  im-cliaiiiMii. 
TIk'  Still.  MiKiii.  ami  iiiajnr  |ilaiK't> 
lia\c-  tluir  nwii  scparatr  |in ijcctors  ami 
the  otlicr  Irsscr  lis^hts  can  lir  rtprd- 
iluceil  li\  siipurimposinj,'  t\\(j  nr  iiKirc 
inia,t;t"-.  The  mechanisms  and  ii]itical 
])n)ject(irs  (if  the  imatjcs  nf  our  solar 
Jxidics  arc  arranged  in  tiers  imc  iiImivc 
the  (ither. 

'i"hc  screen  fur  this  hylirid  "iiKixie" 
apparatus  is  made  nf  white  linen 
stretched  nn  an  irun  lattice  wurk  with- 
in the  liuildint;  and  this  arran^emenl 
|ir(ivides  a  means  of  accomniddatini;  the 
liemis]iherica]  screen  surface  within  an 
I'xisliiiL;  slrnctmx-  witlmut  erectini;  a 
special  liuildnii;  f(ir  the  planetariniii. 
Chica.i^d,  the  city  that,  accnrdini^  tn 
the  ideas  of  those  whu  do  not  know  it. 
thrives  mi  crime  and  cares  little  (ir 
mithiiiL;  fur  the  arts  or  sciences  sjieaks 
with  an  el(i(|uent  gesture  alunt;  the  lake 
fnmt.  l-'irst  the  Art  Institute,  then  tin- 
I'ield  Museum  and  the  Sliedd  Acpiari- 
uni  and  miw  the  I'lanetariuni  .and  a  lit- 
tle later,  further  south,  the  .Museum  nf 
.Science  and  Industry,  fuunded  hy 
Inlius  Rdsenw.ild.  \'(i  other  American 
cit\-  contains  either  a  planetarium  or  a 
technical  museum.  When  Mr.  Max 
.\(ller  made  the  ]iuhlic  announcement 
of  his  intention  to  don.att'  the  ]ilanetari- 
uiii.  he  sai<l.  "In  .i;ivin.t;-  the  ]ilanetariuni 
to  Chica!.;o,  I  have  a  three-fold  concei)- 
tion :  .Scientific,  ]X)]nilar  and  philo- 
sophical. ( )ne  is  to  further  the  jirogress 
of  science.  The  second  is  to  enalile 
the  peojile  to  ohserve  the  action  of  the 
lieaveiih'  hodies  as  heretid'ore  only  as- 
tronomers ha\e  heen  ahle  to  <lo.  The 
third  is  to  em])hasize  that  all  mankind, 
rich  and  poor,  jiowerfu!  and  weak,  as 
well  as  all  nations,  here  and  ahroad. 
constitute  ]iart  of  one  universe,  and 
that  under  the  s;reat  celestial  firmament 
there  is  no  division  or  cleavasje.  hut 
rather  interdependence  and  unity."  The 
C'hicai^ci  institution,  under  the  direction 
of  Dr.  I'hili])  Fox,  will  he  more  than 
a  ])lanetarium.  Astronomy,  the  niotli- 
er  of  the  sciences,  has  a  child  called 
astrophvsics  that  has  heen  yettinsj;  more 
and  more  into  the  imhlic  eve  of  late 
vears.  .\nd  so  the  huildinij;  will  house 
a  museum  of  astro] )hysics  as  well  as  a 
planetarium  and  the  mysteries  of  that 
suhject  that  h;ive  heen  so  much  talked 
of  will  have  the  light  turned  full  u]ion 
them,  .\strology,  which  lives  today  in 
newspaper  horoscopes  and  in  the  fahri- 
cations  of  .gypsy  fortune-tellers  had  its 
d;iv  and  gave  way  to  astronomy.  Tt 
would   he  interestint;   to  note  the  reac- 


tions of  ,111  astrologer  ol  ancient  times, 
if  he  could  he  escorted  .iIohl;  the  wind 
swept  sands  of  Lake  .Michig.an  :ind  al- 
lowed to  witness  ,i  prograninie  in  the 
C'hicat>d  rianetarium. 


SPARK  PHOTOGRAPHY 

I  Coiiniiiu'il  1 1(1111  p,ii/r  1  1  ) 
lolal  time  interxal  elapsing;  lietween  the 
lire.ik  ol  ihe  rtTa\  current  ;ind  the 
occurrence  of  the  photo^r.iphing  spark 
is  not  ;is  important  as  the  regukaritv  ol 
performance  of  the  ,ip]i,ir.ittis.  The 
v.iriation  of  the  ]ires(,'nt  switch  seldom 
exceeds  O.OOOOl  second  ,iiid  is  usu;ill\ 
\i.ry  much  less. 

The  g;ip  in  which  the  photograph- 
iiH4  sp.irk  occurs  consists  of  two  alum- 
iiiuni  wires  one  mm.  in  di.ameter 
mounted  in  .a  h.akelite  c\linder  in  holes 
into  which  they  lit  tighlh.  This  form 
ol  g,i|i  is  \ery  convenient  hecause  tlu' 
gaji  m.ay  he  removed  from  its  h(jlder 
•and  replaced  hy  .another  with  the  same 
l.acilit\'  with  which  cartridges  are 
change<l  in  ,i  rexolver.  This  construc- 
tion prexeiits  w.inderiiig  of  the  spark 
;ind  kei'ps  the  source  of  light  small  ami 
lixed   in   |iosition. 

The  iiiterni|)ler  consists  of  a  niet.al 
liox  ahont  two  inches  in  diameter,  one 
si<le  of  which  is  closed  li\'  ;i  metal  di.a- 
phragm.  .\n  insulated  cont.act  arm 
sup]iorteil  on  a  taut  wire  normallv  rests 
against  the  <li;i]ihragm.  closing  a  cir- 
cuit. \\'hen  tln'  sound  w.aves  from  a 
Imllet  or  other  source  impinge  U])oii 
the  dia])hragni,  the  im]inlse  imparted 
to  the  arm  causes  it  to  swing  ;iw;i\- 
from  the  diajihragm.  monientarilv 
o]iening   the   circuit." 

The  only  difficult  |iart  of  the  appa- 
r.atus  is  that  it  is  stricth'  ,a  laliorator\- 
instrument.  The  whole  is  contained  in 
a  dust-]iroof  case  ahout  14  inches  wide. 
24  inches  high,  and  4ij  feet  long.  This 
case  has  a  lower  section  in  which  the 
lihotogr.aphiiii.;  spark  gap  is  mounted, 
liaxing  suitahle  di,a]ihragms  to  ])reveiit 
reflections  from  the  sides  of  the  hox. 
The  upper  p.art  of  the  case  contains  in 
one  section  the  potential  limiter  and 
condenser  switch,  in  the  other  half  of 
the  ujijier  portion  is  the  sjiark  switch. 

l'",xtrenK'  care  has  heen  taken  as  to 
the  insuLation  and  the  placing  of  the 
wirint;  in  I'yrex  tuhing.  The  corners 
of  the  high  voltage  section  of  the  hox 
have  heen  carefully  rounded  to  reduce 
the  density  of  the  charge  and  also  the 
leakage. 

It  will  he  seen  from  the  .iliovt' 
descri|iti(]n  of  the  .ip|iaratus  .and  the 
can.'  with  which  it  is  monnte<l  that 
every  iirt'catilion  in  lahnr.atorv  tech- 
ni(|ue  must  he  taken  in  oivk-r  to  ohtain 
good  results. 


.Sji.ark  photogr.apln-  is  not  an  entirely 
new  suhject.  The  lirst  sjiark  jihoto- 
graphs  of  projectiles  are  credited  to 
I'rof.  h",  Mach,  of  the  L'niversity  of 
I'rague  in  ISSl.  Dr.  I..  .Mach  in  1893 
attacked  the  s.ime  ]irohlem  with  .sev- 
eral im]iro\enients  over  the  earlier 
a|>p;ir,atns. 

Sp.ark  )>hotograph\-  has  made  the 
study  of  hallistics  ;i  ])ractical  problem 
instead  of  the  theoretical  subject  that  it 
was  before  the  devekjpmeiitof  Ouayle"s 
apparatus.  Mr.  Oiiayle  has  suc- 
ceeded in  showing  and  proving  that  a 
projectik-  is  acte<l  n]ion  bv  the  gases 
lor  onl\-  ,1  distance  ol  about  one  foot 
;ifti'r  leaving  the  muzzle  of  the  gun. 
I'rior  to  this  time  there  were  vet^'  few 
men  who  agreed  as  to  just  how  long 
the  gases  acti'<l  on  the  iirojectile  after 
leaxing  the  luuzzle.  .Some  placed  this 
dist.ince  as  great  as  20  to  ,^0  feet.  From 
the  photographs  shown  it  will  be  seen 
that  the  ]irojectile  becomes  subject  to 
the  influence  of  the  atmos])here  after 
ln-ing  beyond  one  foot  from  the  muz- 
zle. In  tile  same  i)hfitograph  mav  be 
noted  a  s|i;ice  directly  behind  the  bul- 
let where  there  is  a  slight  vacuum. 
The  sound  waves  are  al.so  visible  in 
the  ]ihotogra])h.  There  are  two  waves, 
one  being  due  to  the  head  f)f  the-bul- 
k't  cutting  through  the  particles  of  air 
.111(1  the  other  of  the  air  closing  about 
the   base   of    the   Imllet. 

This  t\|ie  of  ijhotography.  although 
.It  the  present  time  being  ap])lie(:I  to  the 
subject  of  ballistics,  seems  to  have 
great  possibilities  in  the  study  of  other 
high  speed  ]ihenomenon.  It  will,  how- 
ever, be  some  time  before  it  can  be 
apj)lied  to  such  ])henomenon  as  might  be 
found  in  high  sjieed  turbines  or  other 
common  ])ractical  machines.  When  the 
ajjparatus  is  developed  so  that  it  can 
be  more  readily  a]5plieci  in  every  day 
commercial  jiractice,  there  will  be 
av.ailalile  much  information  as  to  vari- 
ous phases  in  the  performance  of 
ni.achines. 


WHY  CIVILS  STUDY  CIVIL 
ENGINEERING 

{  C'oiitiiiiird   ti'oiii  /'I'.'/i'    13) 
iiig  as  to  who  were  the  actual   victors. 
(The   writer  withholds   his  opinion   on 
this  subject  ). 

It  woukl  be  somewhat  difficult  to 
figure  out  whether  or  not  this  crowd 
was  the  most  unrulw  but  it  is  deliniteh' 
known  th.at  tluw  weren't  the  most  or 
derl\'  group  which  li;is  .attended  the 
summer  cam]i.  The  last  tew  davs  at 
cam|)  clearly  proxed  that.  It  was  a 
common  occurrence  to  hear  some  one 
hollering.  "(  iot  a  knifi'?"  in  order  to 
sign.al  the  one  on  "spot"  (loafing) 
tli.at  a  professor  was  coming  and  tt> 
ijet  to  work. 
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With  a  mighty  surge  Industry  rolls  on  .  .  . 
and  modern  production  rolls  on  Timken — 
the  one  bearing  that  does  all  things  well. 

Timken  ability  and  versatility  are  destined 
to  play  a  more  and  more  important  part  in 
the  future  life  of  the  nation,  and  student 
engineers  will  find  it  well  worth  while  to 
make  a  close  study  of  the  present  applica- 
tions and  possibilities  of  Timken  Bearing 
Equipped — wherever  wheels  and  shafts 
turn. 

Whether  the  loads  be  all  radial,  all  thrust, 
or  both  in  combination.  Timken   Bearings 


— with  their  exclusive  Timken  tapered  con- 
struction, Timken  POSITIVELY  ALIGNED 
ROLLS  and  Timken  steel — can  be  entrusted 
with  the  peak  of  the  production  load  of 
the  world. 

Industry,  Agriculture,  Transportation, 
Mining  feel  the  mighty  momentum  of  mod- 
ern methods  .  .  .  replacing  the  obsolete  with 
"Timken  Bearing  Equipped"  .  .  .  stepping 
up  the  speed  . .  .  defeating  deadly  friction 
...beating  down  high  costs  ...  slashing 
maintenance  ...  placing  lubrication  at  an 
irreducible  minimum  ...  setting  deprecia- 
tion at  defiance. 


THE  TIMKEN  ROLLER  BEARING  COMPANY.  CANTON,  OHIO 


irnRassnEgs^^iB 


nn 
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'I'hf  annual  Faciilty-Studciit  dinniT 
was  cunsunit'd  durint;  a  rain,  and  ]iri'- 
veiited  the  usual  harnyard  i;;()lt  contest. 
There  seemed  to  he  a  divergence  <>!" 
opinions  as  to  who  would  have  l)een 
victoricjus  had  the  match  heen  played. 

I'rt)fess(.ir  and  Mrs.  Leigh  visited 
the  camp  one  nice  Sunday  afternoon. 
and  at  the  dnnier  talile  commented  to 
Profes.sor  Wells  on  the  fact  that  the 
ap])arent  surface  showed  nothing  de- 
moralizing in  the  general  attitude  of 
the  men.  {A  sort  of  calm  hefcjre  the 
storm  I.  (  )ne  of  the  "gang"  overheard 
the  remark  and  jia.ssed  it  along,  where- 
upon the  C'ivils  proceeded  to  give  a 
show  for  the  henetlt  of  their  guests. 
l''.\er\one.  irrespective  of  flress  wa- 
throun  into  the  lake.  .Some  tried  to 
get  away  from  their  enforced  hath  hy 
changing  to  a  swimming  suit.  l)ut  ne\- 
ertheless  were  required  to  take  the 
fatal   phuige. 

(  )n  hVidaw  |ul_\-  1'*.  the  entire  cani|i 
liacked  "<luds"  and  tents,  and  prepared 
to  return  to  the  Windy  City,  full  of 
vim.  vigor,  and  vitalit\'  ]ilus  a  good 
coat  of  tan  and  a  knowledge  of  sur- 
\eving. 

In  the  ]iassing.  some  of  the  fellows, 
over  the  h'ourth  of  Julw  went  for  :i 
hike,   wliieh   reminds   one   of   the   stor\ 


il    the  mailman   who   went    lor  ;i   \\a 
in   .Snnda\s. 


LAFAYETTE,   WE  ARE  HERE 

(  C  iiiil iiniid  jrdiii  l^iKic  14  ) 

.Morning  found  the  students  at  the 
coin-ention  hall  ;it  the  Imsiness  session, 
where  \ice-chairman  Winfrey  lead 
the  discussion  on  principles  of  husi- 
ness  practice  in  relation  to  college  puh- 
lications.  .\fter  a  short  recess,  a  simi- 
lar session  was  held  which  dealt  with 
the  editorial  section  of  college  maga- 
zines. Discirssion  of  the  topics  followed 
and  the  ni  o  ruing  session  then 
adjourned.  Luncheon  was  held  in  the 
same  tea  room  as  on  the  ]irevinus  day. 
An  inspection  tri]i  was  then  conducted 
through  the  principal  Imildings  on  the 
campus.  The  e\er  jiresent  rain  did 
not  deter  many  of  the  convention  dele- 
gates from  making  a  (|uick  inspection 
of  the  huge  armory  with  its  motorized 
.irtillerv  e(|ui])ment.  the  memorial  gym. 
.and  the  engineering  Imildings. 

rile  afternoon  session  was  a  general 
round  t.alile  discussion.  e\ery  delegate 
haxing  the  right  to  |iresent  any  proh- 
k'm  confronting  him  and  to  e.\]X'Ct 
some  constructive  discussion  on  it  hy 
which  he  might  he  aided  in  working 
tow.ards    a    solution.      The   iiuestion    of 


cliangiug  a  quarterly  magazine  to  a 
monthlx  proved  to  he  of  e.Kceptional 
interest.  .\11  hut  si.x  college  magazines 
out  of  the  21  affiliated  with  K.  C.  AL  A. 
are  o]K'rating  <jn  a  monthly  basis.  The 
advantages  of  the  monthly  jjiiblications 
over  the  (|uarterly  were  stressed  by 
several  editors  whose  publications  have 
alreadv  taken  the  step  and  which  are 
now  successful  monthly  ])crio(!icals. 
This  discussion  ])roved  to  be  of  such 
general  interest  that  the  entire  delega- 
tion  were  content  to  stay  overtime. 

.\ftir  the  round  table  discussion  the 
Armour  men  inspected  the  school  cafe- 
teria and  then  proceeded  to  get  ready 
for  the  great  event  which  was  the 
v..  C.  AL  .A.  dance.  Dates  were  oljtain- 
able  through  the  courtesy  of  the  hosts 
at  I'urdue.  The  .\rmour  delegation 
were  honore<l  by  partners  from  the 
.\l]ih:i  .\i  Delta  .Somrity.  and  the  gen- 
eral opinion  indicates  that  the  daiKX' 
was  a  huge  success. 

The  last  session  of  the  convention 
was  the  business  meeting  Saturday 
morning.  The  Imsiness  of  the  day 
included  the  presentation  of  awards  for 
the  ]iast  year,  selecting  the  Colorado 
.School  of  Mines  as  host  for  the  E.  C. 
M.  .\.  convention  next  year,  and  then 
adjournment  which  brought  to  a  close 
;i  convention  both  interesting  and 
i-njo\alile. 


„hr,l,t,„l    Sahsl 


til.     I'lnl,„l,  1 1,1,1(1    ;.■«/»./    Tr 


ENGINEERING 

.\laiM  .if  th.i  l.l-..du.ts  nf  .\llis-Chaliii.Ts  .\ir«.  Co,  art- 
l.uHt  for  s].«-iial  apiilivn  t  iini.s  and  to  nn-rt  particular 
sfiviie  ronditlons  wherein  enKineeriiiK  must  neces- 
sarily have  a  very  important  part.  In  certain  types  of 
e(|uipinent  each  machine  built  presents  new  and  some- 
what different  problems  of  design,  manufacturing  and 
sometimes  shipping. 

The  huildinB  of  heavy  machinery  reiuiires  engineer- 
inn  skill  of  the  highest  type.  Engineering  service, 
together  with  unsurpassed  manufacturing  facilities, 
have  enabled  AUis-Chalmers  to  solve  many  unusual 
pidhlenis  in  the  engineering  field.  parti<nlarly  in  heav> 
(lnt>    power.   .Ictrical    and    industri.i  I    machinery 

ALUS-CHALMERS  MANUFflCTURINGfO. 

I  MII.WAUKCE.   WIS.    U.S.A.  >• 


Jhesl 


e  standard  of  Perfection 
inArt  and  Pencils 
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T  PENCILS 

Perfection  in  a  pencil  means 
adaptabililry  to  the  purpose 
for  which  it  is  made.  VENUS, 
pre-eminently  an  engineer's 
pencil,  fulfills  the  most 
exacting  requirements  of  the 
most  exacting  of  professions. 

VENUS  leads,  the  smoothest 
and  strongest  obtainable,  are 
unvaryingly  true  to  their 
shade  of  black  which  is  the 
world's  standard. 

17  shades  o\  blucfc  — 3  indelihXe 
.\MERICAN  PENCIL  CO..  Dept.  Q2,  Hobokcn,  N,  J. 
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UNTOUCHEDI 

JUDGE  the  true  worth  of  pipe  by  the  num- 
ber of  hands  that  must  touch  it  after  it 
is  installed.  Pipe  that  needs  constant  pam- 
pering does  not  pay  out.  Reading  5-Point 
Pipe  has  established  its  record  of  economy 
on  the  fact  that,  once  installed,  it  remains 
untouched  by  the  hands  of  repair  men 
during  a  long,  long  period  of  service. 

Genuine  Puddled  Wrought  Iron  —  the 
material  of  which  Reading  5-Point  Pipe  is 
made — inherently  possesses  all  of  the  major 
qualities  that  make  pipe  endure.  It  defies 
corrosion  and  vibration — the  chief  enemies 
of  pipe  vitality.  It  is  famous  for  its  good 
threading,  insuring  permanently  tight,  leak- 
proof  joints.  And  double  welded  Reading 
Pipe  costs  no  more  to  install  than  ordinary 
cheap  pipe.  We'll  be  glad  to  give  you  the 
profitable  facts — write  us  today. 

READING      IRON      COMPANY 


Atlanta 

Baltimore 

Boston 

Buffalo 

Chicago 


Reading,   Pennsylvania 
Cincinnati  Pittsburgh 


Detroit 
Houston 
Los  Angeles 
New  yorl< 


Cleveland 
St.  Louis 
Tulsa 


San  Francisco       Kansas  City 


R  GENUINE  PUDDLED  WROUGHT  IRON  MB 
EADINC  PIPb 
DIAMETERS  RANGING         FROM       Ve     TO      20      INCHES      ^^^H 
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COLLEGE  NOTES 

(  C(>ui-inir:l  fnnii  l^iiijc  20) 

Delta  Tau  Delta 

(iaiimi.i  lii'ta  t  liaptcr  .if  I)Llta  Tau  Drlti 
aiMKiiiiua-s  Ihr  pliclyint;  of  tlu-  fcillduiiiK  mi" 
uil   (Vt<.l.i.T    11  : 

Wtiioii  C.  Ak'xaiuler,  C.  E..  '3.5;  iMcd- 
i-ric  C'lav  liartk-tt.  Ir.,  Arch.,  '.33:  Marshall 
R.  I'.ual."  !•'.  P.  K..  '.32:  Gerrit  A,  BovenkL'rk. 
t  .  l'"...  '.\.^:  Robert  Henrv  Dorman,  .\rch., 
',!3:  l.inus  R.  Duncan.  F.  P.  E.,  '.W :  Raul 
11  I'rv.-.  K.  I-:.,  -il:  (iciirge  (i.  Gchharclt. 
\i-,h,.  '33:  I'Vancis  M.  (iibiaii.  E.  E..  '33: 
ImKmu  J,  (iriftin.  C.  E..  'ii;  John  F.  Ireland. 
Cli.  !•:..  '^:i:  Walter  H.  Larson.  Arch.,  'i?:: 
Thomas  I).  Luckett.  Arch.,  'ii:  Harold  1). 
Marshall,  F.  P.  E.,  -ii:  David  W.  Pearson. 
F.  P.  E.,  'Ii:  Harold  A.  Pearson,  E.  E..  'iZ: 
Ra\niiinil  .\.  Peterson,  .\rch.,  '.32;  Bruce  C 
Scott.  !•'.   P.  E..  ■ii;  Robert  R.  Tufts.  Arch.. 

The  bii;  affair  for  the  month  of  No\eniber 
was  the  2Xth  .Annual  Wieland  l-reshm.m 
Kanquet.  hel<l  in  the  Red  Room  of  the  Hotel 
La  .Salle,  on  Saturday.  November  9,  192il. 
The  FVeshnien  in  the  entire  Fraternity  are 
invited,  annually,  to  this  dinner  and  they 
come  from  all  parts  of  the  United  States  to 
attend.  Last  year  there  were  one  hundred 
and  nineteen  I'Veshnien  present,  coming  from 
Atlantic  to  Pacific  and  Canada  to  the  Cudf 
of   Mexico, 

The  entire  L'hapter  accepted  an  in\  itation 
extended  by  their  University  of  Ihicano 
Chapter  to  attend  a  House  Dance  ,uiven  on 
Saturday.   Xovember  1.   1929. 

Paul  Malm  and  James  M.  McAlear.  M.  E.. 
'31,  have  not  returned  to  school  due  to 
serious    illness. 


Beta   Psi 

P)eta  Chai)ter  is  pledging  this  \ear,  the 
following  men:  Leroy  Andersim.  V .  P.  Iv. 
'ii;  Vincent  J.  Galvani.  Ch.  E..  'ii;  Herman 
J.  Gaul,  C.  E.,  'ii;  Irving  C.  Johnson,  M.  E., 
'il;  Ralph  L.  Seafuri,  Arch.,  'ii;  Dean  B. 
Snapii.  F.  P.  V...  'ii;  .Arthur  L.  Steinhaus. 
V.  P.  E,.  'ii;  Otto  W.  Staib.  F.  P.  E..  '33: 
Uarlt..n   E.   N'oltz.   .\1.   E..   'il. 

On  Saturday  night.  October  5.  1929,  an 
informal  Rusliee  Dance  was  held  at  the 
Chai)ter  house.  The  attractixe  decorations, 
together  with  go(}d  music  by  the  orchestra, 
made  the  evening  a  huge  success. 

.An  informal  Halloween  dance  was  held 
.It  the  Chapter  liouse  on  Friday  night.  Octo- 
ber 2.r  The  house  was  appropriately  dec- 
orated, and  the  dance  was  held  in  the  midst 
of  ghosts,  goblins,  and  varied  grotcsipu- 
tigures. 

In  regard  to  sports,  interest  is  now  being 
turned  to  basketball,  and  arrangements  are 
being  made  for  an  inter-chapter  game  with 
.\lpha  Chapter  at  Urbana  sometime  in  De- 
cember. 

I'or  the  Thanksgiving  holidays.  P.eta  Psi 
will  lie  well  represented  at  the  annual  East- 
West  .Anroi.i  football  game  on  Thanksgiving 
Day.  when  about  twenty  actives  and  pledges 
with  their  lady  friends  will  motor  out  to 
the  gan-e.  .After  the  game  a  fine  turkey 
dinner  followed  by  a  barn  dance  at  Sunny- 
side  ( i;ibles.  the  home  of  Francis  -Austin, 
near  ^■nrk^ille.  \v  ill  be  enjoyed  by  the  party. 

\n  inter-cha|iter  dance  will  he  held  at 
the  Grand  Ballroom  of  the  St.  Clair  Hotel 
on  S.iturd.ay,  N'ovembcr  30.  The  members 
.and  alunnii  of  I^kc  Forest.  Illinois,  and 
.\rnionr  and  their  friends  are  looking  for- 
\\d\i\   to  an  enjoyable  evening. 


Phi  Pi  Phi 

Phi  Pi  Phi  wishes  to  announce  the  pledg- 
ing of  the  following  men:  G.  .A.  Brelie, 
1'.  P.  E.,  'ii;  J.  E.  Burns,  E.  F...  '33:  H.  J. 
Cameron,  .Arch.,  'il;  ].  Clavsun,  C.  E.,  '33: 
C.  Cruver,  M.  E.,  '33;  J.  E.  Czarnccki.  E.  E.. 
'ii;  D.  R.  Gregcrson.  C.  E.,  'ii;  G.  B.  Kain. 
E.  E..  '33;  J.  P.  Meade.  ¥..  E..  'ii;  C. 
Mitchel.  M.  E..  'il;  V.  Novack.  Arch..  '33: 
E.  A.   Stabovitz,   F.  P.   E.,  'ii. 

Gur  annual  Rush  Dance  was  held  at  the 
Chapter  House  on  Saturday,  Oct.  5,  1929: 
next  came  the  Halloween  Party  on  October 
26.  Following  this  on  the  social  calendar  a 
Thanksgiving  Dance  was  held.  This  occa- 
sion will  be  long  remetnbered  as  the  best 
I)arty  ever  jilanned  entirely  by  a  group  of 
Phi    Pi    Phi    freshmen. 

Phi  Pi  Phi  wishes  to  take  this  opportu- 
nity to  extend  to  the  members  of  the  fac- 
ulty and  the  student  body  best  wisiies  for  ,i 
-Merry   Christmas  and  a  Happy   Xew    ^'ear. 


Sigma    Alpha    Mu 

Chapter  activities  during  the  summer  were 
chiefly  limited  to  gatherings  among  the 
fraters  with  one  formal  meeting,  -^fter  the 
opening  of  school,  the  new  quarters  were 
fixed  up  and  a  new  radio  was  installed.  Most 
prominent  among  the  possessions  of  the 
ch.iiiter  is  the  interfraternitv  indoor  base- 
ball  cup. 

-\ormal  fraternal  activities  are  now  under 
way,  with  a  pledge  party  plamied  for  Nov.  Id, 


Kappa  Delta   Tau 

K.ippa  Delta  Tau  announces  the  pledging 
of  the  following  men:  P.  Rosen  feld.  11, 
Levine.  1.  Tuchinskv.  E.  Field.  M.  Holland, 
.uul  J.   R..bbe. 

The  chapter  had  a  very  interesing  stim- 
mer.  Several  affairs  were  held  in  conjunc- 
tion with  the  alumni,  including  a  mocnilight 
boat  ride  to  Milwaukee  and  a  golf  tourna- 
inent. 

-An  informal  Halloween  party  and  dance 
was  lield  on  \o\.  2.  The  place  was  elab- 
orately decorated  and  a  large  congenial 
crowd  attended.  The  chapter  is  planning  to 
hold  in  the  near  future  an  .Alumni  dance,  a 
bani|uet  for  the  pledges,  and  a  Xew  Year's 
I'^ve   party. 

Kappa  Delta  Tau  takes  this  opportunity 
of  extending  -A  Merry  Christmas  and  .\ 
llapp}    Xew    Year  t<i  the  faculty  and   student 


A.  I.  E.  f:. 

The  lirst  meeting  of  the  local  branch  of 
the  .A,  I,  1-:.  E,  was  a  joint  meeting  with 
W.  S.  v..  on  Fridav.  Xovember  1st.  .Mr. 
11.  11,  h'ield.  of  the  Northern  Illinois  Public 
.Service  Company,  w-ho  for  the  last  two  years 
has  served  as  .Secretary  of  the  Electrification 
of  Steam  Railroad  Committee,  gave  an  illus- 
trated slide  lecture  on  "Electrification  of 
R:iilway  Lines  in  Europe." 

Mr.  Dollenmaier  announced  the  members 
of  his  committees.  The  meetings  and  paper 
committee  consists  of  Baker,  chairman:  Zim- 
mermann.  Sanborn.  Bigelow,  and  Patzelt  : 
the  men  on  the  social  committee  are  Sersoii. 
chairman,  Stier,  Hanke,  Rofifee,  and  Kellner. 
The  ch.iirman  of  the  inembership  committee 
is  Southwick  and  the  members  arc  Drigot. 
Knittel.    I'etterman.    and     lohiis.iii. 

The  officers  tliis  year  are  .1.  M.  Dollrn 
tnaier.  Chairman;  J.  G.  Pap.iiitony.  \  ice 
Chairman;  C.  E.  Rudelius,  1  reasiucr.  ami 
S.  Janiszewski,   Secretary. 


ENGINEERING  NEWS 

(  Citiitiiiiictl   Inmi  /'(/(/(•   17  ) 

wliicli  is  liic'itfd  ill  the-  s;imc  statimi,  is 
rated  at  214,000  hcirscMiowcr,  while  the- 
next  in  >i/e  (levelii])s  le^s  than  150,0(K) 
hiirsepciwer. 

\\  itli  tile  220.000  horse])()\ver  ,c;ener- 
;itei|.  a  niillii)ii  homes  can  l)e  h.^^dited  at 
the  same  time,  or  excellent  iihimination 
could  lie  provided  for  .a  ro;id  rnnnitit; 
aroinid  the  earth  twice. 

Thonjjh  massive  in  construction  and 
imjiosinn;  in  apjjearance.  the  Hell  (iate 
tinit  is  remarkal)le.  rather  for  its  com- 
pactness, than  its  size.  Close  to  this 
new  unit,  in  the  same  station,  is  a  67,- 
000  hf)rse])o\ver  machine  which  was 
installed  several  years  a.tj'o  as  the  engi- 
,:ev-rino  feat  of  the  time.  The  new  unit 
althoUijh  it  (levelo]is  more  than  three 
times  the  power  of  the  older  iniit,  is 
less  thr.n  twice  its  size. 

The  unit  is  of  the  cross-compound 
tvpe  :  that  is  to  say,  it  consists  of  two 
ttirhines,  one  liein.s;  o])erated  from  a 
hi,i;h-pressure  steam  source,  and  the 
other  .tjettino;  its  steam  from  the  ex- 
haust of  the  first.  I'^ach  tiirhine  drives 
a  .generator  rated  at  80,000  kilowatts. 
The  low  ])ressure  turhine  is  also  re- 
(|uired  to  drive  a  third  crenerator  rated 
;it  5.000  kilowatts,  which  is  used  to 
stip])ly  the  ])ower  u.sed  in  the  ])lant  it- 
self. The  two  main  generators  are 
enclosed  in  a  sin.i^le  semi-circular  hous- 
ing; into  which  cooled  air  is  hlown,  for 
\entilatin,L;  purposes. 

.Steam  is  supplied  at  2()5  pounds 
,i;;uijj;e  jiressure  and  700  Fahrenheit 
and  is  discharged  into  the  condenser  at 
a  ]iressure  of  1  inch  mercury  ahsolute. 
To  condense  it  155.000  jjalions  of  cool- 
in.t;-  water  are  pumped  throuijh  the  con- 
denser every  minute. 

The  dimensions  of  the  tinit  are: 
length  911/2  feet,  width  40  feet,  height 
ahove  floor  line  27>2  feet,  weight  1,300 
tons,  ;ind  s]ieed  1,800  revoltitions  i>er 
mintite. 

In  installing  the  220,000  horsei)ower 
giant,  the  Unitetl  I-llectric  Light  and 
I'ower  Companv  placed  itself  foremost 
in  the  field  of  electrical  ])rogress.  Its 
Hell  ( iate  Station  heing  the  largest  in 
the  world,  with  a  total  capacit\'  of  over 
SOO.OOO  horsepower. 


New  Lighting  Institute  Opened 

-\  citv  of  light  h;is  suddenly  ;i]ipeared 
in  the  heart  of  Xew  \drk  City.  This 
citv  which  is  officially  known  as  the 
Westinghou.se  Lighting  Institute,  occti- 
\nvs  the  entire  seventh  floor  of  the 
( ir;in(I  Central  Palace.  This  institution 
\\;is  founded  fin-  the  ]nn"pose  of  study- 
ing   and    improving    modern    li.ghting. 
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Controlling  the  Unseen  in  SI  eel 


nHOTOMICROCRAPH  of 
r  bearinp  steel  after  forfinf:. 
etibed  tvith  nitric  acid  and 
magnified  1.000  diameters. 


rllK    tame    ste,-l   afl.r    „„r- 
malizing    and    anneal,n«. 
Showing  fine    spherotdtzetl 


AFTER  forging,  the  next  step  in  the  prep- 
aration of  the  steel  for  New  Departure 
Ball  Bearings  is  to  relieve  all  internal 
strains  ...  to  refine  the  grain  and  to  soft'-n  the 
steel  to  a  point  where  it  may  he  readily  niaehined. 
The  grain  is  refined  by  normalizing  in  the 
hatterii's  of  oil-fired  furnaees  shown  above  where 
a  relatively  high  temperature  is  maintained  uni- 
form by  the  use  of  electric  pyrometers. 

After  a  precisely  determined  time  the  forgings 
are  removed  and  allowed  to  cool  in  air.  This 
»>peration  removes  the  heterogeneous  structure 
of  the  steel  and  puts  it  in  the  best  possible 
condition  for  annealing. 


Annealing  is  required  to  soften  the  steel  and 
eliminate  strains  from  forging.  This  heat  treat- 
ment brings  the  forgings  to  a  temperature  just  be- 
low the  hardening  or  critical  range  of  the  steel  and 
holds  this  temperature  for  a  relatively  long  time. 

Through  special  pro<'esses  unique  with  this 
companv  the  steel  is  spheroidized  —  or  brought 
to  a  structure  of  minute  sphen's.  By  this  method 
can  New  Departure's  special  analysis,  high  carbon 
chrome  alloy  steel  be  cut  with  relative  ease 
without   tearing. 

Onlv  by  an  intimate  knowledge  of  metallurgy 
and  the  ability  to  control  the  unseen  in  steel  are 
New  Departure  Ball  Bearings  produced  with  a 
uniform  endurance  unsurpassed  ilsewhere  in 
industry. 


Vewieparlit^gill  Bearings 


The    New    Depar  tM^v^e     MUa/ii  ufacturi  n  sl  C  o.. 

^~B  r  i  s   t  ^^^^KJf^^^^^^y^  c  t  i  c  u  t 
o        •  D   e  t   Y^^^^kJ^er         San 


C  Ji 


(^ 


F   r    a    n    c    i 
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In  tin-  Iii>titnti-.  there  has  been  erect- 
id  a  full  >i/i-il  city  street  180  feet  Ion- 
anil  20  feet  wide,  and  also  a  cros.-- 
--treet  S5  feet  in  length.  Along  the 
^ides  (if  the  streets,  buildings  have  been 
erected  such  as  a  bank,  gas  station, 
honie.  offices.  sho])s  and  the  like.  The 
street  i>  ci instructed  so  that  it  can  he 
lighted  to  20  different  degrees  of  in- 
leuNitw  When  you  stoj)  to  think  that 
llii>  permanent  exhibition  occujiies  40.- 
(KK)  >(|uare  feet,  or  an  entire  city  block 
some  idea  of  its  size  can  be  visualized. 
It  is  planned  that  this  institution  is  ti> 
be  used  for  all  persons  interested  in  the 
electrical  art  tor  the  solution  uf  these 
problems.  It  will  alsn  be  a  meeting 
place  for  students  uf  technical  schouls 
.and  colleges. 

.\ccording  tn  -\.  V-.  -\llen.  \'ice- 
I'resident  of  the  Westinghnusf  Lamp 
Coui]iany.  this  Institute  is  the  Westing- 
house  I.ani]i  Company's  contrilmtinn  li' 
the  electrical  industry. 

The  Institute  has  taken  pains  tn 
make  the  jirobleni  of  the  jiroper  appli- 
cation of  light  as  interesting  td  the 
suburbanite,  or  the  farmer,  as  it  will 
be  to  the  metrojiolitan  urbanite  or  air- 
port floodlight  electrician.  Xothing  has 
been  overldoked  or  done  in  a  haiihazard 
m;unier  in   its  cunstructiim. 

(  )ne  of  the  most  interesting  sections 
is    tlu-    transportation    room,    in    which 


is  located  an  aviation  tield.  Mvery  small 
detail  in  ilhnnination  has  been  repro- 
duced, even,  to  the  illuminated  wmd- 
sock  on  the  to])  of  the  hruigar.  Tlie 
lield  is  so  arranged  so  that  it  represents 
;m  ari'.'i  of  250  scjuare  miles. 

In  another  section.  :i  model  school 
room  has  been  set  nj)  which  will  .-iccom- 
modate  ,^5  people.  It  shows  somethmg 
which  hardly  exists  today,  that  is  the 
])ro])er  illumination  of  blackboard  s])ac- 
es.  together  with  a  modern  general  and 
unit  system  of  ventilation.  This  same 
room  is  used  to  illustrate  artificial  dav- 
light. 

In  the  art  gallery  of  the  InstitiUe.  a 
demonstration  of  a  newly  developed 
lens  ])rinci])le  can  be  performed,  which 
permits  the  lighting  equipment  to  be 
recessed  on  structural  surfaces.  With 
this  s\stem  light  .goes  to  higher  inten- 
sities without  the  least  discomfort  to 
the  e\es  of  an  observer. 

brom  these  few  examples  of  what  is 
provided  for  study  in  this  Institution, 
it  can  be  readily  seen  that  every  jihase 
of   li^htin"  has  been   given   attention. 


Courage  in  Concrete  Construction 

.\ccording  to  the  .American  conce|i- 
tion  and  ex]ierience  in  concrete,  the 
b.lorn  bridge  in  F"rance  with  its  thre- 
arches  of  (il2  feet  span,  is  what  we 
mi"ht   triiK    characterize  as  a  courage 


ous  feat.  F"ew  of  our  large  concrete 
bridges  have  attained  half  that  span. 
To  understand  this  remarkable  struc- 
ture entirely  new  conceptions  as  to  the 
structural  use  of  concrete  are  neces- 
s.arv.  Where  we  used  a  650  pound  unit 
stress  for  2.000  lb.  concrete,  this 
bridge  was  designed  on  the  basis  of 
l.()0()  11).  per  square  inch;  using  an 
<S.5(K)  lb.  (|uite  regularly  throughout 
the  construction  period.  Where  we  use 
a  liberal  quantity  of  .steel  reinforce- 
ment to  take  tensile  stresses,  the  French 
designers  have  considered  it  only  as  an 
•aid  against  changes  in  the  arch  due  to 
temperature  changes.  .American  engi- 
neers have  often  smiled  at  the  Euro- 
]iean  idea  of  having  variable  an.! 
diverse  concrete  strengths  in  the  same 
structure,  the  feeling  being  that  they 
were  bending  practice  to  suit  their 
own  theories  instead  of  making- 
practice  tit  the  theory.  In  the 
building  of  their  dams  the  idea 
in  this  country  has  been  that  they 
have  merely  placed  their  concrete 
in  so-callefl  variable  strengths  and  still 
only  receive  a  uniform  structure.  With 
this  new  bridge  it  is  wholly  different: 
either  the  concrete  is  as  good  as  it  is 
claimed  to  be  or  else  the  bridge  is  un- 
safe. Thus  far  indications  show  that 
the  slructiu'e   is  just   as  sound  as   it   is 

bold. 


Choiee  of  Ameriea^s  Colleges 

TAYLOR  I^TOKERS 

At  the  l^iiivorsity 
of  Mielii^au  ... 

HERK  Kiiowledjje  is  Power  ...  in 
.Vnierica'sfireatColleges.l'niversilies 
aiul  IlospitaU  .  .  .  you  will  find  the 
T.WLOK  STOKEK.  .hosen  as  the  su- 
|)renie  combustion  machine  by  engi- 
neers who  know  tbebest.  and  demand 
thebesi,  forpower  and  heat.  Il  is  sig- 
uilieant  that  the  University  of  >Iich- 
igan  selected  T.WLOR  STOKERS 
for  its  power  and  heating  plant. 

r.WLOR  STOKER  combustion  is  com- 
plete  and   smokeless.    For  this  reason 
lAY  LOK  STOKERSare  admirably  adapt- 
ed to  the  college  community,  their  use  per- 
mitting the  construction  ofpower  and  heating 
plants  «hich  conform  architecturally  with  the 
design  of  the  other  college  buildings. 


P  h  i  I  a  d  <'  I  |>  Il  i  a  .    Pa. 


/7,-„.v,- 


iitit'ii    Tlii-  .  Innnuf  Iliu/iii, 
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"Hotv  can  I  best  inspect 
tools?'' 


precision 


A  manufacturer  said  to  us:  I 
must  measure  a  number  of 
templets  frequently.  Great  ac- 
curacv  is  imperative.  An  optical 
method  may  speed  up  the  process 
..."  The  B.  lV  L.  Toolmakers' 
Microscope — used  in  manv  other 
industries — was  the  simple  solu- 
tion to  this  problem. 


In  eierv  phase  of  industry  special 
optical  instruments  are  solving 
problems  of  inspection  and  pro- 
duction control  better  and  more 
economically.  Bausch  &  Lomb 
scientists  have  studied  many  in- 
dustrial fields.  Their  experience 
may  be  invaluable  to  you.  Call 
on  them. 


BAUSCH    &    LOMB   OPTICAL   CO. 


Rochester,  N.  Y. 


5  Temperature 
Instruments 


INDICATING -RECORDING -CONTROLLING      ^ 


Sectional  tinu,  Fig.  106,  Jenkins  Stand- 
ard Bronze  Globt  Vahe.  scnued. 


Where  body 
stamina  counts 

In  the  long  grind,  it's  the  athlete  with  the  stamina. 
who  lasts. 

So,  too,  with  a  Jenkins  Valve.  It's  the  body  stamina 
that  counts,  that  keeps  the  valve  in  the  line,  un- 
affected by  the  strains  of  pipe  weight  and  settling, 
lifting,  expansion,  contraction  orfrequent  operation. 

Jenkins  bronze  valves  are  cast  of  virgin  metal; 
Jenkins  iron  body  valves  of  a  high  quality,  close- 
grained  mixture.  Metals  are  analyses-controlled  by 
Jenkins  metallurgists.  Skillful  design  is  provided 
to  make  possible  an  even  distribution  ot  metal 
throughout  the  valve  body. 

Jenkins  Valves  are  made  in  bronze  and  iron,  in 
standard,  medium  and  extra  heavy  pattern — a  valve 
for  praaically  every  valve  need. 


Send  for  a  booklet  descriptive  of 

Jtiiki)!!   Valves  fir  any  t)pe  of 

building  in  uhich  you  may  be 

interested. 


JENKINS  BROS. 

80  'White  Street New  'V'ork,  N.  \. 

524  Atlantic  Avenue Boston,  Mass. 

133  No.  Seventh  Street Philadelphia,  Pa. 

646  'VCashington  Boulevard Chicago,  III. 

JENKINS  BROS.,  Limited 
Montreal,  Canada  Lotidon,  England 

Jenkins 

VALVES 

Since  1864 


I'lcasc  iiu-nlion  Tin-  Annoiir  Ilnginccr 
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High  Pressure  Boilers 

I  \\(i  strain  L;riU'i'atin!:;-  units  tn  upcr- 
:iu-  .-It  1400  111.  >n-ain  iircssuri-  and  750 
(Icijrcfs  I'ahiTnlicit  arc  t(i  be  instalk-.l 
in  the  l'"<ir(l.Min  I 'ower  liouse.  These 
units  will  ha\e  a  niaximuin  ca]iacitv 
,il  7(K).()00  Ihs.  Ill  steam  i)er  hour.  This 
will  lie  the  ]arL;i-st  steaniini;  eapaeit\-  fur 
an\  liiiiler  tniits  huilt  lur  ]iressures  as 
lni;li   as    1400  11  is.   ]ier   s(|uare   inch. 

I'he  e(|ui|inient  tcir  each  Imiler  will 
inehule  a  hciiler.  a  water-cooled  fur- 
nace, twci  air  jireheaters.  an  t'concmii/er 
and  a   |iulvi'ri/.ed    fuel   iirinj^  system. 

4"ln'  total  luat  alisorhing  surface  of 
each  unit  will  he  108.296  square  feet. 
(  M  this  siu'face  less  than  thirtv  ]iei' 
cent  is  hoiler  heating  surface  |iro]ier. 
The  two  Jireheaters  have  a  heatini; 
sin-face  of  ,^J.4rKI  s(|.  ft.  The  econo- 
mizer surl.ace  will  he  5.78(i  S(|.   ft. 

The  lioiler  will  he  tired  hy  |iulverized 
fuel  which  will  he  hlown  into  the  fur- 
nace throus.;h  horizontal  liiirners  locat- 
ed in  the  ftunace  corners.  These 
hurners  are  to  he  so  placed  to  j^ive  :; 
swirling  et'fect  so  as  to  jirojierly  mix 
the  constituents   for  comliustion. 


Leviathans  of  the  Air  to  be  Flying 
Hangars 

Ihe  spectacular  x'ovage  of  the  great 
"(iraf  Ze]i])elin"  around  the  world  has 
heljied  to  focus  the  ]iulilic  eye  on  the 
uni(|ue  ( iood\ear  jiroject.  at  present 
under  way.  of  constructing  two  Zepiie- 
lin  airships  which  will  dwarf  in  their 
jiroportions  .and  cruising  ra<lius  an\- 
thing  the  world   has  yet    witnessed. 

The  (ierman  airshi)i  with  its  gas  hag 
of  .^.700,000  cuhic  feet  capacity  half 
;is  large  again  as  the  "Los  .Angeles." 
will  look  insignificant  alongside  of  the 
twin  Leviathans  of  the  Xavv.  the  ZRS- 
4  and  /.l\.S-5.  in  each  of  which  the  gas 
hag  will  measure  (i. 500,000  cuhic  feet. 

I'.ach  one  of  these  giant  ships  will 
carry  within  their  hulls  five  airplanes, 
housed  in  a  hang.ar  of  suitahle  dimen- 
sions. These  ]ilanes  will  he  ahle  to 
take  otT  the  airshi])  hy  lowering  a  trap- 
eze through  large  sliding  doors  at  the 
bottom  and  will  he  caught  in  mid-air 
and  hoisted  hack  h\-  means  of  the  same 
contrivance,  'i'heir  cost  will  be  $7,825.- 
(H)0  and  the  ( loodyear  Zeppelin  Cor- 
poration will  build  them,  at  Akron, 
'  )hio,  L\  .S.  .\.,  the  first  one  to  l>e  com- 
]ileted  in  thirty  months.  It  will  be  785 
feet  long  of  a  maximum  diameter  of 
1  .^^  feet,  will  have  ;i  gross  lifting  capac- 
it\'  of  40,?. 000  jiomuls,  and  carrving  a 
u.seful  lo.ad  of  182,000  pounds,  'its 
eight  engines  will  develop  4,480  horse 
liower  and  it  will  have  a  cruising  range, 
without  refueling  of  9,180  miles  at  50 
nnles  ]n'r  hour — 2 '/j  times  as  great 
as  that  of  the  "Los  ,\ngeles."  The 
gondolas    containing    the    engines  and 


crew  will  lie  housed  within  the  hull. 
incluiliuL;  comfort.alile  sleejiing  .and 
nu-ss  rooms.  'I'lu-  control  cabin  will  be 
the  only  pnijix'tion  in  the  otlierwisi.- 
periect   streamlining  of  thi-  bodv. 

41ie  .-ictual  assembh'  of  the  tirst  of 
the  IiIl;  shi]is  c;umot  proceed  mitil  the 
ImildiuL;  housing  it  will  h;i\e  been 
p.irlly  roofed  o\-er.  This  building  is  at 
present    under  construction. 

The  structiu'e  will  be  the  Largest  edi- 
lice  limit  by  m;m.  The  floor  ;irea  cov- 
erecl  li\  a  single  span  roof.  unsup|i(irt(.d 


I'lM.     1;koKI-..\     \\    lll.t.l. 

U  .■   h.iiiid  Ihr  c„r  h,-iu;ilh  a  lir,- 
■'III,-  .,l.;-ni,„  kinuklr  hrnkrr  s,n,l  hr  .■ 
■■  I  lu-  ,lrnr/s   drud :   ihcv  s.iy   In,   7,7/, • 
II' ill  h,-  „ii  iinvlui  for  life. 
1   nvm/.v  June  the  iiuiii   iiiiisl   frrl 
IVIh>  iinidr  that  fnully  slcrruui  ;> /i,v/,'" 

//  .v,v/K,'./  ,/  ciin,n,s  llioii,ilil.  ami  1 
S.il   Ihuil.-iiui  ,!,(  //;,■  cars  '..■nil   hv 
.  Ih.Jiii  Ihr  man   zrli.t  made  Ihr   irlirrl 
-hid  shaf.-d  Ihal  kinukir  oul   af  ,</,■. 7.- 
/  //,,-,/  /,.  -.■isiializr  Ihr  srriir—  ' 
1  hr   man.  ihr  sirri  and  Ihr  marhinr. 

rrrhats   ihr   zrarkmuii   nr:rr  salt 
-III  indiralion  of  ihr  flaw. 
Or.   srrnni   il.  hr   fanrird   il 
ll'aiild  nal   affrri  hi.<:  <e,vk  a   hil 
.Ind  .v„i,/:   -irs  ,iood   riiau.ih    la   aa. 
Ill  r<iss  II  an.    Thry-ll  nrrrr  kmne.- 

"Il  .(  nal  r.varlly   la   my  hr.U 

Km   II    ma\   fa.i.s  ihr   final   Ir.H : 

.Ind  .diauld  II  hrrak.  no  man  ran  kiia:r 

Il   :ea.<  my  hand  thai   niadr  it  .u>. 

Ihr  thiiia  i.t   faiiltx.  tail  f'rrhap.f 

n  ,•■//  nr-.rr  hrar  il  U'hrii   it   .oiat:^." 

Of  .aiir.sr  Ihr   workman  roiildin  .*,-,• 
'//(,■  maiiaird  rar  t'rnralh  ihr  Irrr. 
1  hr  drad  man.  and  thr  lorturrd  i.ilr 
lioomrii  to   a  rnff^lr'.^  rhair  for  lijr— 
lli.s-  rhirf  ronrrrn  wa.i  firllina  I'y 
Tlir  .itrrn    in.':f'rrtor'.<  raiirr  ryr. 

I'rrliar.i  hr  irhi.s-llr.--  nn  liis  way 

hit, I  thr  farlory  today 

And  doesn't  kiuni.'  thr  rum    wroiuihl 

Hy  just  onr  ininiitr's  tarrlr.s.t  thouolit. 

Vet  human  lifr  i.<  held  at  .■:takr 

/.'v  nrarly  all  lhal  toilrr.,  makr. 

by  pill.ar  or  post,  will  be  nearl_\'  nine 
.acres  in  area.  1200  feet  long,  325  feet 
wide  and  205  feet  high.  Fourteen  foot- 
ball games  coul<l  be  pla\-ed  under  its 
roof  at   the  same  time. 

The  operation  shown  in  the  photo 
of  placing  the  central  arch  in  ])osition 
was  the  most  delicate  and  diflicult  jiart 
of  the  whole  construction.  The  arch 
is  in  the  t-xact  center  of  the  buildinu; 
and  six  more  will  he  built  on  either 
si(k-  ol  it.  The  main  construction  jirob- 
lem  w.is  meeting  the  cross-hangar  wind 
pressures  and  jireventing  the  forma- 
tion lit  sh.arp  .gusts  and  eddies  s|iring- 
nig  u]i  a\-ound  such  ,an  immense  bulk, 
which   miL;ht    indanger    the   launching 


and  housing  ol  tin-  .airship.  In  order 
to  avoid  steep  w.alls  and  shrn-p  corners, 
the  entire  structure  will  be  nearlv  oval 
in  form.  onl\  the  lirst  17  feet  of  the 
w.alls  being  vertical  :  from  this  ])oint  on 
the  great  height  of  it  will  be  virtually 
one  vast  self-sup])orting  .arch.  The 
roof  .and  walls  of  sbret  steel  will  be 
strengthened  by  new  deep  \'-sha]ied 
corrugations. 

The  entire  building  will  be  jilaced 
on  rollers,  to  allow  the  huge  fabric  of 
steel  to  "stretch"  and  contract  with 
\;iri;itions  of  tem])erature  which  may 
ainoinit  to  a  foot  between  summer  and 
w  niter:  else  constant  strains  and  warp- 
ing of  the  faljric  would  soon  disrupt 
its  tniity.  The  steel  arches  su])porting 
the  sheathing  will  he  hinged  on  these 
rollers  and  these  in  turn  will  rest  u])ou 
concrete  foot-]ilates.  built  ujion  con- 
crete' ]iilcs  dri\en  down  to  bedrock, 
thirty  feet  below.  The  hinges  will 
weigh  .? '  _.   tons  .apiece. 

To  conform  with  the  streamline 
design  of  the  hangar,  foiu'  doors  at  the 
ends  will  he  likewise  oval  shajied,  each 
resembling  a  C|uarter  section  of  the  skin 
of  ,a  hahe<l  orange,  h'.ach  one  of  these 
doors,  mo\ing  on  semi-circle  tracks, 
will  weigh  800  tons,  the  weight  of  a 
good-sized  passenger  train. 

'I'here  are  no  hinges  other  than  huge 
steel  pins  at  the  apex.  These  "i:)ins" 
.are  massive  shafts,  each  4  feet  long 
and  17  inches  thick,  .-\fter  the  immense 
diKirs  have  been  set  in  motion,  only  the 
exertion  of  an  immense  counterforce 
can  stop  them.  This  is  accom])lished 
by  electro-hydraulic  brakes.  Five  min- 
utes ;ire  required  t(.i  open  or  close  the 
doors.  When  fully  ojiened,  they  rest 
against  the  sides  of  the  building,  pro- 
ducing no  greater  air  elisturbance  than 
wIh'U  closed. — Pure  Iron  Era. 


The  Iron  Church  of  Manila 

The  city  of  .Manila,  cajiit.al  of  the 
1 'hilip]iines.  boasts  of  the  only  church 
in  the  world  built  throughout  of  iron. 

l-:rected  in  1891  by  the  barefooted 
.\ugustinian  Friars  known  as  the 
Recollect  Fathers,  on  the  site  of  ,i 
chapel  founded  bv  that  order  in  Ui22 
and  destroyed  by  earthquake,  it  pre- 
sents a  fine  e.xamjjle  of  stern  ("mthic 
architecture.  With  its  slender  spires 
<and  sweei)ing  vertical  lines,  it  is  the 
tallest  an<l  most  impressive  editice  in 
that   city. 

The  whole  building  above  the  foun- 
dations was  manufactured  in  sections 
iiv  the  IV-lgian  .Society  of  Public  Works 
(  .Societe  Anonvme  d'Iuiter])rises  de 
Travaux  l'nbli(|ues)  of  1')  r  n  s  s  e  1  s  , 
ilesigned  by  Mr.  j.  Hazain.  The  total 
floor  space  covered  by  the  church  is 
7.fi''0  s(|ii;ire  feet  and  the  twin  spires 
(  Colli  ill  iicil  on  piiijt-  ,S8  ) 
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Glue 


.  .  .  .  Holds  The  World  Together 


This  is  the  first  of  a  series  of  advertisements  that  will  appear  in 
the  ARMOUR  ENGINEER  dealing  with  the  byproduct  activities 
of  Armour  and  Company — activities  that  have  sprung  naturally 
from  the  packing  industry,  yet  have  developed  into  large,  specialized 
businesses  of  fundamental  importance.  The  first  of  the  series  deals 
with  Glue. 


THH  manufacture  of  glue  is  an  industry  as 
old  as  the  ages.  The  pages  of  history  dis- 
close, three  thousand  years  ago.  the  cabinet 
makers  of  ancient  Egypt  laboriously  putting  to- 
gether the  various  parts  of  their  handicraft  with  a 
crude  form  of  glue,  made  under  most  primitive 
methods. 

lOOO  years  ago  ....  iMeanwhile  the  processes 
of  evolution  have  transformed  ancient  Egypt  into 
the  modern  world:  research  and  science  has  made 
commonplace  to  us  today  that  which  would  have 
been  miraculous  in  ancient  or  medieval  rimes; 
production  and  marketing  methods  have  advanced 
to  a  basis  of  scientific  control: — but  glue  and 
glue-making  were  not  a  part  of  this  transition. 

Thru  the  ages,  glue  remained  glue,  with  little 
regard  for  the  raw  material  from  which  it  came 
and  the  quality  of  the  finished  product. 

Then  a  consciousness  was  awakened  to  the  dif- 
ference between  glues  made  from  the  hides  of 
animals  and  glues  made  from  their  bones.  Then, 
gradually,  users  began  to  make  certain  crude  tests 
of  various  elementary  qualities,  but  these  tests  re- 
lied primarily  on  the  physical  senses,  and  were 
usually  unreliable. 

Only  a  few  years  ago.  comparatively,  was  glue 
finally  lifted  out  of  crude  speculation  as  to  quality 
and  elevated  to  an  exact  scientific  method  of  grado 
measurement.  The  laboratories  of  Armour  and 
Company,  in  cooperation  with  one  other  labora- 
tory, were  the  pioneers  who  developed  the  new- 
methods  that  have  since  been  recognized  the 
world  over  ...  and  indeed  have  recently  been 
accepted  as  standard  by  the  United  States  Govern 
ment. 

Armour  and  Company  has  also  pioneered  in 
adapting  the  form  of  glue  more  specifically  to  the 
user's  needs.  For  generations,  glue  was  delivered 
to  the  user  in  a  flake  form.  Then  came  ground 
glue — onlv    com  pa  ra  t  I  ve  1  V    recentlv.    however 


7'his  speeded  up  his  production  and  was.  in  many 
cases,  much  more  practical  for  his  own  purpose- 
Within  the  last  decade,  a  new  process  has  been 
invented.  It  gives  the  manufacturer  glue  in  the 
form  of  a  small  pearl,  combining  all  of  the  ad- 
vantages of  both  flake  and  ground  glue  in  a  prod- 
uct that  permits  a  further  speeding  up  of  produc- 
tion and  at  the  same  time  guarantees  a  cleaner 
and  purer  product. 

Armour  and  Company  were  the  first  to  intro- 
duce Pearl  Glue  on  a  wide  scale  in  this  Country 
and  at  the  present  time  is  the  only  manufacturer 
from  whom  an  appreciable  supply  of  this  glue  is 
available. 

Likewise  in  marketing  practice  Armour  and 
Company  have  left  the  beaten  paths  to  lead  with 
new  ideas. 

.•\  staff  of  trained  chemists  is  maintained  for  the 
purpose  of  contributing  the  latest  thought  on 
good  and  economical  glue  practice.  Scores  of 
special  problems  weekly  find  their  way  from  the 
manufacturing  field  to  the  Armour  Laboratories, 
and  painstaking  reports  are  returned  giving  con- 
structive help. 

Out  in  the  field,  in  addition.  Armour  and 
Company  maintains  chemical  engineers  who  go 
wherever  they  are  needed,  on  request,  to  analyze 
plant  equipment,  gluing  procedure,  and  adapta- 
tion of  grade  of  glue.  Their  sole  purpose  is  to 
give  assistance  in  improvement  of  finished  quality 
or  reduction  of  manufacturing  cost. 

So  to  the  industrial  engineer  and  to  the  student 
who  seeks  to  bring  the  wisdom  and  logic  ot 
science  to  the  performance  of  the  task  in  hand, 
we  say  : 

//  1/  incolvci  the  use  ot  iiUic.  li't  our  tfchnunl 
>crvuc  give  you  ihi'  bcnelit  ol  a  pcolonued  and 
varied  e.vptTience.  I  uke  advumage  ol  our  numer- 
ous resources  ivhuh  are  ahvaus  available  lo  uou. 


ARMOUR  GLUE  WORKS 

Ouned  And  Operated  By 

A R  M  O U  R  AND  COM  PAN  Y 

1355  W.  51st  St.,  Chicago,  111. 
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Armour  Institute  of 
Technology 

Chicago 


The  College  of  Engineering 
Offers  Courses  in 

ELECTRICAL  ENGINEERING 

MECHANICAL  ENGINEERING 

CIVIL  ENGINEERING 

EIRE  PROTECTION  ENGINEERING 

CHEMICAL  ENGINEERING 

ARCHITECTLRE 

77'('.f('  courses  arc  each  jour  years  hi  length 
(Did  lead  to  the  degree  of  Bachelor  of  Seieiiee 

COMPLETELY   EQUIPPED   SHOPS 
AND   LABORATORIES 


The  Institute  Bulletins 

Will  be  Senr  on  Application 


A  WONDERFUL  DAY 

(  Contuiueil  fyi'in  /^a</r  13  ) 
mil:  Ik'  "luini;  iiic"  U])  twice  hclorc 
(111  lilies  and  ,i,'()t  away.  Xdw  he  moves. 
Ik-  is  !,'iiiiii,'  rit;ht  out  for  deep  water. 
W  liat  a  relief.  The  slack  is  (jiiickly 
reele<l  in.  The  canoe  is  favorably 
turned.  (  )nly  a  scant  30  feet  now  sep- 
arates us  as  he  comes  to  rest.  Did  he 
dro])  it?  Will  he  swallow  the  bait? 
Xumhers  of  seconds  go  Ijy  awaiting  the 
turning  of  the  bait.  There  is  swish  of 
the  line  circling  through  the  water.  The 
reel  hums.  The  line  now  rises.  He 
has  felt  the  hook  and  is  coming  to  the 
surface  to  "throw  the  bait."  I  strike 
with  a  terrilic  smash  to  sink  the  hook 
thr(iui;h  bone,  grissle  or  flesh.  Out  of 
tile  water  n]i  in  the  air  the  fish  lea])s 
three  ftet.  I  yell.  "30  pounds!"  The 
guide  cries.  "40"  and  the  battle  is  on. 
Xow  giving  line,  iKtw  retrieving  line, 
sometimes  clamping  dcown  on  the  reel 
and  literally  towing  him.  the  guide  al- 
ways cautiously  moving  away  from 
snags  and  weeds  to  deep  water.  Here 
with  some  frantic  rushes  and  several 
great  leaps  out  of  the  water  he  soon 
tired.  He  was  brought  alongside  of  the 
canoe.  What  a  beauty  he  was.  His 
sides  treaked  ami  white  were  resplen- 
dent in  the  setting  sun.  His  species  is 
well  named — the  tiger  nniskie.  He  is 
brought  into  the  canoe,  weighed  and 
measured.  He  ti])]K'd  the  scales  at  52 
pounds  and  was  51  inches  long  trom 
ti])  to  tip.  With  war  cries  we  turned  for 
home.  Never  did  nature  look  so  lovely, 
never  was  the  shore  line  more  beauti- 
ful, never  did  the  return  trails  and 
lakes  seem  so  short. 

\\\-  arrived  ;it  camp  late  that  evening 
and  rang  the  bell — the  signal  when  a 
big  muskie  is  placed  on  the  grass  at 
cam]).  .Xfter  telling  the  story  a  dozen 
times,  the  guide  and  I  went  to  the 
kitchen  ;ind  h;id  a  light  re])ast.  After 
finishini.:  with  the  meal,  mv  eyes  gazed 
in  the  distance  and  my  mind  was  b;ick 
on  Round  Lake.  ]\Iv  wife  noticing  ni\' 
c|nietiiess,  exclaimed,  "kihii.  what  kind 
(if  tinu'  did  von  have.'"  and  I  replied, 
"  lust  a  wondertui  (la\-  !" 


A  name  which  for  years  has  identi 
fied  the  finest  tapes  and 
rules  on  the  market, 
regardless  of  price. 


/UFK/Af 


fi/F/C/N 


/UFKIJN 


Let 

us  send 

you  Catalog 


/UFKiN 


THE /uFKiN  Rule  Qo. 

SAGINAW.    MICH. 
106  LAFAYETTE  ST  .  NEW  YORK 
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This  illustrates  the  use  of  X-ray  photography  in  testing  for  uniformity  in 

Hercules  delayetectric  blasting  caps.  The  X-ray  reveals,  from  top  to  bottom 

of  each  delay  electric  blasting  cap,  the  lead  wires,  firing  head,  delay  fuse 

(in  which  only  the  powder  train  shows),  and  the  blasting  cap. 

WHY 

HERCULES  DETONATORS 

ARE  RELIABLE 

EXHAUSTIVE  attention  was  given  to  the 
basic  design  of  Hercules  Detonators. 
They  are  manufactured  with  painstaking 
care  from  materialsselected  and  tested  with 
equal  vigilance.  After  all  that  is  humanly 
possible  has  been  done  to  control  the  manu- 
facturing processes,  the  product  is  subjected 
to  a  series  of  elaborate  and  costly  tests. 

In  making  these  tests,  many  branches  of 
science  are  utilized.  The  X-ray  looks  through 
the  copper  shells  to  search  out  any  flaw 
which  previous  to  this  scientific  operation, 
could  only  be  found  by  destroying  the  de- 
tonators. Microphotography  is  called  upon 
to  tell  a  significant  story  to  the  explosives 
chemist.  All  standard  tests  of  recognized 
value  as  well  as  special  tests  devised  in 
the  Hercules  laboratories  are  used  to  In- 
sure the  reliability  of  Hercules  detonators. 

HERCULES  POWDER  COMPANY 

[INCORPORATED) 
Wilmington  Delaware 

HERCULES  POWDER  COMPANY,  941  King  Street,  Wilmington,  Del. 

Gentlemen:  Please  send  me  your  book  "Hercules  Detonators." 


UNIQUE    SPINDLE    CONSTRUCTION 

. — ■  an  important  feature  of  tJje  "^o  series" 
Broizn  ^S/jarpe Plain  Grinding  AlacJnnes 

ADJUSTMENT  of  the  wheel  spindle  boxes  in 
xi.  these  machines  is  made  while  the  machine 
is  running  and  is  extremely  simple — the  suc- 
cess of  the  adjustment  in  no  way  depending 
upon  the  skill  ot  the  operator. 

A  turn  of  the  locking  screws  releases  the 
plungers  which  are  actuated  by  springs  of  the 
correa  tension.  These  plungers  automatically 
apply  sufficient  pressure  to  bring  the  adjust- 
able shoesto  theirproper  positions.Tightening 
the  locking  screws  positively  clamps  the  plun- 
gers, holding  the  shoes  in  their  new  positions. 
The  springs  can  apply  only  the  correct  pres- 
sure upon  the  shoe,  preventing  a  break  in  the 
oil  film  by  too  closely  adjusted  boxes  and 
consequent  injury  to  the  spindle. 

This  feature  is  only  one  of  the  many  reasons 
for  the  success  of  adjustablc 

SHOES 

these  machines 
wherever  they  are 
installed.  An  inter- 
esting booklet  de- 
scribing them  will 
be  sent  at  your 
request. 


BROWN  K  SHARPE 


BROW'N&SHARPEMFG.CO. 


PROVIDENCE,  R.  I.,  U.  S.  A. 
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ARMOUR  TECH  ATHLETIC  ASSOCIATION  mount  to  a  height  of  170  feet.  The  truss 

Treasurer's  Report,^^ColIege   Year    1928-29  framework   of   the    walls    is    faced    with 

Cash  Balance,  September,  1928 ""^^' J  .IS54.,?1)      •'"on  plates,  both  inside  and  out.  spaced 

148  Senior  student  fees,  at  $7.50.  1st  Semester $  1,110.00  9-6   feet  apart  and   filled   with  cement, 

676  Student  fees,  at  $8.50,  1st  Semester 5,746.00  clay  and  sand  as  insulation  against  out- 

r~~T77T7,  side  heat.     The  wallplates  are  held  out 

Less  class  dues 076.00  6.180.00      fro'"  the  cross  beams  by  wedges  which 

prevent   warping  and   vibration.      The 

140  Seiiior  student  fec-s   at  $7.50,  2nd  Semester ^  Jf^"-^!^  iron    plates    are    described    as    No.    3 

(ol    Student    fees,   at   $8.50,   2nd    Semester 5,533.50  ,  u  n  u  ^     o   i    ■         •             r       i  •  i     -rnc 

_^^__  (b.B.B.)    Belgian  iron   of   which  795 

$  6,583.50  tons  were  used  for  exterior  sheathing 

Less  class  dues 051.(H>  5,9.^2.50      and    300   tons    for    interior     sheathing. 

Interest  on  bank  balance 274.62      'resides  galvanized   iron   fur  roofing  of 

the  spires  and  <loine.  approximately  19 

Expenses  $16,241.42      tons. 

••.■\"    Blankets    $       95.00  ^,                          .,         ,,        ,,     ,      ^^  . 

.Armour  Engineer  $2,206.15  The     reas.Mi     the     Kec(.llect     P  nars 

.Advertisements  and  subscriptions 1,415.19           790.96  decided  U]ion  an  iron  church  was  that 

Baseball     22.21  they  had  previously  lost  three  churches 

Basketball    450.25  jniilt  of  stone  and  i)rick,  through  earth- 

Bo.xmg  and  Wresthng ,  o.iV^-- '        "*^-^"  H^^^^^^'^  ■  t'lev   wanted   a  building    that 

Cycle    3,845.8?  ,,        ■,'         ,      ,          ,•                      , 

-Adv.,  sale  of  books  and  donations 1.715.07        2,130.78  w(juld    withstand     the     climate,    earth- 
Directors  and  Coaches 4,618.75  (|uakes,    and    fire,    and    thus   conceived 

General  E.xpense    78.55  llle  ide.l   of  iron  walls. 

,,°  ,.  ■ ;  '^ 7^-)\n  Twelve  stained  glass  windows  illum- 

Medical  Expense    122.40  •          i        ■          •                ,       i 

Musical  Clubs   542.74  '"e    the    interior     anil     there    are    tour 

Rifle   Club    29.75  beautiful   rose  win<lows.     The  interior 

S"'i'"."""g  l^.-ll  is  very  impressive   with  its  tall   fluted 

Tennis    /l:i.86  t        '          ri         •                if-                    i 

-j-^^pI^                                                                                                               407.10  columns — likewise  made  of  iron — and 

gothic  arches  groined  and  fanribbed  at 

^,  ,,„.,.     $1'XS12.41  (|.|e  tQp   ji  (^,.,g  cupola  rising  in  the  cen- 

Cash  Balance  $6,987.76  ^         ,'          ,    ,       -U    r                    in 

Less  Class  Balances 1,258.75        5.729.01  $16,241.42      ter,  decorated  with  frescoes  ot  Carme- 

lite   Saints. — Pure   Iron   Era. 


Steel  Sheets 

THAT  GIVE  MAXIMUM  RUST-RESISTANCE! 


iiiiiiittuiiNiiiiiiiiiituiiiiiiiiiiuiiiiJiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiii 


Highest  quality  steel  sheets  for  the  engi- 
neering, railway,  industrial  and  general 
construction  fields.  This  Company  is 
the  largest  and  oldest  manufacturer  of 


Black  and  CJalvanized  Sheets,  Keystone 
Rust-resisting  Copper  Steel  Sheets,  Tin 
and  Terne  Plates  adapted  to  all  known 
uses.  Sold  by  leading  metal  merchants. 


The  products  of  this  Com- 
pany reprfsent  tilEhest  stand- 
ards of  quality  and  service. 
AtaJens'il-saUriehl. 

SHEET  STEEL 


Steel  Sheets  for  Every  Purpose 


District  Sales  Offices: 
Cbicaeo.  Denver.  Dftroit. 
Cincinnati.  New  Orleans. 
New  York.  Philadelphia. 
Pittsburgh,  and  St.  Louis. 
Write  nearest  Sales  Office 
fur  information  and  bauklels. 


Manufactured  by 


i  iHi;  American  Sheet  and  Tin  Plate  Company 

J^krlW  r   ;;    -  General  Offices:  Frick  Building,  Pittsburgh.  Pa.  — ~: 

L;afa:i^'i^^^^     UNITED  STATES  STEEL  CORPORATION  -^ 


l.Sdttle.IIoDulu 
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WHERE  QUALITY"^ 
IS  PARAMOUNT 

Oxy-acefylene  welding  is  usedfor  joining  fuselage 
members  in  the  construction  of  over  85%  of  the 
airplanes  built  in  this  country.  In  this  service 
hundreds  of  thousands  of  oxwelded  joints  have 
proved  their  dependability  and  strength  under 
all  conditions — in  the  Tropics  —  on  Polar  explora- 
tions—  on  endurance  and  trans-oceanic  ftights 
and  for  routine  commercial  flying. 

No  field  of  industry  makes  more  exacting 
demands  of  quality  and  performance  than  the 
manufacture  of  aircraft.  The  modern  plane  is 
tested  and  inspected  thoroughly  in  every  stage 
of  its  construction.  Quality  of  design,  materials 
and  workmanship  is  paramount.  Acceptance  of 
oxy-acetylene  welding  as  standard  practice  in 
this  new  and  progressive  industry  is  of  out- 
standing significance. 

From  time  to  time  the  oxy-acetylene  industry  is 
in  the  market  for  technically  trained  men.  It 
ofFers  splendid  opportunities  for  advancement. 


C.  G.  JAX 

District  Sales  Manager. 
University  of  Wisconsin  1924 
Crew  Committee  Member 

Chi  Phi  Fraternity 

F.  F.  STODDARD 
Technical  Publicity  Depl. 
Syracuse  University  1926 
Football  4  years 
Lacrosse  4  years 
IndividualTrophy  1926 
All  American  1926 
Basketball  2  years 
Phi  Delta  Theta  Fraternity 


ron 

ling 


e  of  a  series  of  advertise 
College   men   serving 


mentsfeatur-"? 
this   industry.^ 


The   Linde  Air   Products   Company  —  The    Prest-O-Lite    Company,  Inc.  —  Oxweld   Acetylene 

Company  —  Union  Carbide  Sales  Company  —  Manufacturers  of  supplies  and  equipment  for 

oxy-acetylene  welding  and  cutting— L'n(7s  0/ 

UNION  CARBIDE  AND  CARBON  CORPORATION 


30  East  42nd  Street 


[Iffl 


New  York,  N.  Y. 
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Koehring'Mixed  roundafion 

for  Federal  Building 

Probably  one  of  the  most  interesting  and  attractive  of  the  federal 
buildings  erected  during  the  last  year  is  the  United  States  Post  Office 
and  Court  House  at  Madison,  Wisconsin.  In  addition  it  is  one  of  the 
first  in  the  building  program  resumed  since  the  World  War. 
Situated  in  the  shadow  of  the  state  capitol  and  only  a  few  hundred  feet 
from  Lake  Monona,  one  of  the  four  lakes  which  surround  Madison, 
the  three-story  building  of  Bedford  stone  has  an  ideal  setting. 
Employing  the  latest  methods  in  the  interior  transfer  of  mails  the  Post 
Office  department  arranged  the  rooms,  conveying  machinery  and 
platforms  to  bring  about  greater  ease  and  speed  in  the  handling  of  all 
classes  of  mail. 

In  the  main  lobby,  marble  slabs  cover  the  walls  from  the  floor  to  a 
height  of  eight  feet.  Quarter-sawed  oak  is  the  interior  finish  through- 
out the  building. 

Despite  other  unique  features  found  in  the  Madison  Post  Office,  its 
foundation  of  dominant  strength  concrete  is  similar  to  that  of  other 
well-known  building  projects  throughout  the  world  —  concrete  mixed 
by  a  Koehring. 

The  ingredients  of  concrete  are  the  same  in  all  cases  but  the  Koehring 
re-mixing  action  —  a  fundamental  principle  of  Koehring  concrete 
mixers  and  pavers  —  coats  every  particle  of  sand  and  gravel  with 
cement  to  produce  dominant  strength  concrete. 

KOEHRING  COMPANY 

MILWAUKEE,  WISCONSIN 

Manulaclurers  <./ 
Pavers,  Mixers— Gasoline  Shovels,  Pull  Shovels,  Cranes  and  Draglines 

Division  of  Niilioiial  Equipment  Corporation 

KOEHRI 
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blind  flying! 

Three  new  G-E  contributions 
to   the   conquest  of  the  air 

LINDBERGH,  flying  blind  much  of  the  way, 
J  hit  Ireland  "on  the  nose"  as  he  winged 
toward  Paris.  Now,  as  an  aid  to  air  navigation 
comes  the  magneto  compass,  a  product  of  Gen- 
eral Electric  research,  which  gives  pilots  a  nav- 
igating instrument  of  extraordinary  accuracy. 
Meanwhile,  two  other  General  Electric  contri- 


butions to  aviation  have  been  developed — the 
electric  gasoline  gauge  and  the  radio  echo  alti- 
meter. The  ordinary  altimeter  shows  only 
height  above  sea  level.  The  radio  echo  altimeter 
warns  the  pilot  of  his  actual  distance  above 
ground  or  water  by  flashing  green,  yellow,  and 
red  lights  on  the  instrument  board. 


Every  year  hundreds  of  eolLge-trained  men  and  ivmnen  enter  the  employment  of 
General  Electric.  Research,  similar  to  that  which  developed  "eyes"  for  blind  fly- 
ing, is  one  of  the  many  fields  of  endeavor  in  tvhich  they  play  an  important  part. 
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X 


One  ol  the  ec 

phages   oS   IVn 

Transporlatii 


A  No\%'  Skys€*ra|ier  in  the 
Soiitliwost 

TEN  Otis  Elevators  of  Signal  Control  antl  other  types  provide  Vertical 
Transportation  in  tlie  Smith-Young-Tower  Building;,  San  Antonio, 
Texas.  This  structure  is  one  of  the  outstanding  odice  huildings  of  the 
Southwest  and  its  Vertical  Transportation  system  is  fully  in  keeping  with 
other  features  of  advanced  dcsiiiii  and  constriiclion. 


OTIS    ELEVATOR    COMPANY 

L_D  OFFICES     IN    A.LL      PRINCIPAL      CITIES      OF     THE     VT  O  R  L  D 
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\V  HAT       YOUNGER       CO  L  LEGE       M  E  N 
ARE       DOING       \V  I   1'  H        \V  E  S  T  1  N  G  H  O  U  S  E 


■*m  f^ 


Th€  Wcstm^honse  equipped,  oil-electric 

of  Ihe  Canadian  National 

the  most   powerful   in    lite  world. 


The  steam  locomotive  has  a  new  rival 


Attention  in  railway  circles  focuses  this 
_/\_  year  on  a  spectacular  undertaking  by  the 
Canadian  National  Railways — the  electrifi- 
cation of  certain  trains  on  non-electrified  lines. 

One  great  oil-electric  locomotive  is  already 
in  service.  The  largest  and  most  powerful 
of  its  type  in  the  world,  this  giant  electric 
locomotive  that  carries  its  own  generating 
plant  develops  2660  horsepower,  uses  only 
.43  lb.  of  fuel  per  horsepower-hour  devel- 
oped at  full  load. 

Many  interesting  features  are  incorpo- 
rated in  its  design.  The  speed  and  voltage 
of  the  engine-generators  are 
automatically  controlled  by 
the  power  demands. 


The  engine  exhaust  is  directed  through  auto- 
matically regulated  economizers  that  heat 
the  coaches  and  serve  as  well  as  mufflers. 
Control  is  placed  at  both  ends,  to  enable 
running  in  either  direction.  Only  in  a  differ- 
ence in  gearing  need  the  passenger  type  units 
differ  from  those  adapted  to  freight  service. 
In  the  development  ot  this  locomotive 
Westinghouse  engineers  co-operated  with  the 
Railway's  own  engineers  and  leading  locomo- 
tive manufacturers  and  frame  builders. 


Every  year  hundreds  of  important  jobs 
in  which  electricity  is  involved  are  dele- 
gated to  Westinghouse,  the 

Westinghouse  ' "'""  ^° "  °' ''''""' 


development. 
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Investigation  of  Fire  Hazards  of  Film 

By  David  T.  Smith,  '30 
Student  in  the  Department  of  Fire  Protection  Engineering 


ONE  of 
]irobler 
tion   ei 


of  the  most  interesting 
iroblems  before  the  fire  protec- 
engineer  of  today  is  the 
safeguarding  of  the  hazards  involved 
in  the  use  of  photographic  fihn.  The 
amount  of  photographic  fihn  and  plates 
used  in  this  country  and  throughout 
the  world  is  enormous.  According  to 
an  official  of  the  company  which  holds 
a  virtual  monopoh-  of  the  manufacture 
of  this  product,  the  Eastman  Kodak 
Company,  their  sales  for  the  world 
market,  for  one  year  are  about  $200.- 
000,000.  This  company  produces  about 
75  per  cent  of  all  the  film  in  the  world, 
and  about  90  per  cent  of  the  film  in  the 
United  States.  This  will  give  some 
idea  of  the  size  and  importance  of  the 
tilm  industry. 

The  Underwriters'  Laboratories,  of 
this  citv.  has  done  some  very  important 
and  comprehensive  work  in  the  inves- 
tigation of  the  hazard  of  photographic 
film.  An  account  of  the  work  accom- 
plished is  given  in  number  9-10. 
volume  10.  of  the  "Laboratories  Data" 
])ublished  October.  1929.  by  the  Under- 
writers' I^aboratories.  A  more  complete 
and  detailed  report  will  be  published 
by  them  in  the  near  future.  In 
the  limited  space  of  this  article,  a  few 
of  the  more  interesting  features  of  the 
work  will  he  described,  together  with 
the  conclusions  at  which  they  have 
arrived. 

There  are  two  types  of  photographic 
film  used  in  the  country  today,  cellu- 
lose nitrate  film  and  cellulose  acetate 
film.  The  former  is  extremely  hazard- 
ous :  the  latter  is  comparatively  non- 
hazardous.  Several  serious  fires  have 
occurred  in  recent  years  from  the  use 


of  the  cellulose  nitrate  film,  one  of  the 
most  tragic  being  the  fire  at  the  Cleve- 
land Hospital  Clinic  in  Cleveland, 
Ohio,  on  May  12.  1929.  In  this  one 
fire,  scores  of  people  were  killed. 

The  hazards  of  cellulose  nitrate  film 
have  been  known  for  years.  The  Xa- 
tional    Fire    F'rotection    .Association    in 


The  iii\'(l  for  a  non-uifljiintud'U- 
and  rsf-i'cially  a  iioii-t'oisonoiis  pholo- 
Sirafl'ic  film,  i^'as  ;vr_v  forcibly  broui/ht 
to  our  attention  by  the  Clez-cland 
Clinic  disiister.  in  ichicli  124  persons 
lost  their  li'c-es.  It  ic.i.?  the  deodly 
fumes  from  the  hurninii  .\'-n7v  film 
that  was  resf'onsible  for  this  trofiedy. 
The  article  herein  l^resents  a  so'ution 
/,.   the  froblem. 

—  The   Editor. 


cooperation  with  a  number  of  manu- 
facturers of  this  ]3roduct.  worked  out 
regulations  for  the  handling  and  stor- 
age (.)f  inflammable  film,  which  have 
been  in  use   for  many  years. 

The  dangers  involved,  in  the  use  of 
cellulose  nitrate  film,  are  many.  This 
film  has  an  extremely  low  ignition  tem- 
])erature  of  decomposition,  an  exother- 
mic decomposition  with  evolution  of 
extremely  poisonous  and  ex])losive 
gases  which  when  decomposing  causes 
a  serious  menace  to  life. 

.According  to  A.  H.  Nuckolls,  chem- 
ical engineer  at  the  Underwriters'  Lab- 
oratories, cellulose  nitrate  will  decom- 
]iose  at  a  temperature  of  about  2)V^ 
degrees  Fahr.  Tests  performed  at  the 
Edgewood    .Arsenal    b}-    tin-    Chemic.-il 


Warfare  Service  show  that  large  ([uan- 
tities  of  cellulose  nitrate,  tightly  packed, 
will  decompose  at  temperatures  as  low 
as  230  degrees  Fahr.  Once  decompo- 
sition has  started,  the  amount  of  heat 
given  ofif  tends  to  raise  the  temperature 
of  the  film  until  the  ignition  point  is 
reached.  The  danger  point  is  thus 
rc;iched  when  the  temperature  is  that 
;it  which  decomjxisition  starts.  The 
extreme  lowness  of  this  danger  point 
as  compared  with  other  substances,  will 
be  realized  when  you  remember  that 
wood  has  an  ignition  temj^erature  of 
600  or  700  degrees  Fahr.  and  wood  will 
not  decompose  below  this  temperature. 
Steam  radiators,  electric  lights,  and 
other  common  suppliers  of  heat  may 
thus  cause  decomposition  of  cellulose 
nitrate  film.  The  heat  of  combustion 
of  nitrocellulose  is  6.000  to  8.000 
IL  T.  U..  I)eing  about  the  same  as  that 
nf  wood,  but  the  rate  of  combustion  is 
twelve  to  eighteen  times  as  great  as 
that  of  wood.  This  causes  the  tem- 
])erature  attained  by  the  comlnistion  of 
cellulose  nitrate  to  be  much  higher  than 
that  attained  by  other  substances  com- 
monly encountered. 

The  amount  of  air  jire.sent  largely 
determines  the  characteristics  of  the 
combustion  of  cellulose  nitrate.  "When 
cellulose  nitrate  film  burns  freely  in  an 
excess  of  air,  it  evolves  carbon  dioxide 
gas.  nitrogen  gas.  and  water  vapor, 
none  of  which  are  |)oisonous."  On  the 
other  hand,  when  it  hums  or  decom- 
jjoses.  with  or  without  flame,  in  a  re- 
stricted sui)]>ly  of  oxygen,  the  gases 
given  off  are  chiefly  carbon  monoxide, 
nitrogen  dioxide,  and  nitrogen  tetrox- 
ide.  Some  oxvgen  gas  is  ev(ilved  which 
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su]i])(irts  fiirtlu-r  tK-cumpusition  and 
comhnslidii  s(]  ilial  il  i>  cimiliiiu-d  in 
one  of  tlu-  alinxc  l'cinn>.  llvdrotjen. 
methane,  ancl  tracer  ni"  hydro-cyanic 
acid  5i;as  are  aKii  i\iil\ecL  The  ])ro- 
]iortions  ol  carhon  nmnoxide.  oxides  of 
nitroy-en,  and  hyih'oLjen  evolved  de- 
])end  on  the  con(lition>.  Tlie  carhon 
monoxide  and  oxides  of  nitrot^en  are 
very  ])oisonou>.  'i'lie  disastrous  results 
of  the  inhalation  of  these  yases  at  the 
tire  at  the  Cleveland  Clinic  last  May 
are  hut   t\|iical. 

While  the  safest  known  methods  of 
handlinf,"-  cellulose  nitrate  film  shouh' 
he  em])loyed,  the  L;reatest  hope  of  the 
solution  of  this 
prohlem  appears  to 
lie  in  the  pre]iara- 
tion  of  a  film  with- 
out these  dant,'erons 
and  undesirahle 
properties.  A  film 
having'  a  cellulose 
acetate  base  instead 
of  a  cellulose  ni- 
trate base  has  been 
known  for  the  past 
twenty  years.  It 
was  tested  hy  the 
U  n  d  e  r  w  r  i  t  - 
ers'  Laboratories  at 
its  inception  and 
found  to  be  rela- 
tively slow-burnint;; 
and  non-hazardous, 
its  fire  hazard  heiui; 
listed  as  about  that 
of  news  -  ]irint 
paper.  Because  of 
certain  defects  in 
the  film  in  the  earlv 
days  of  its  production,  such  as  a  ten- 
dency to  crack,  a  yellowish  color  and  a 
lack  of  durability,  this  ]iroduct  was 
never  widely  used.  Recent  improve- 
ments in  (|ualit\-  li\-  manufacturers  have 
asjain  brou,i;ht  this  ]iro<luct  before  the 
public.  The  cost  of  this  type  of  film 
is  still  somewh;it  hit^ber  than  the  cellu- 
lose nitrate  film,  but  with  quantity  pro- 
duction, on  a  scale  comparable  to  the 
production  of  nitrocellulose  film,  simi- 
lar prices  should  be  available.  The  cel- 
lulose acetate  film  is  used  quite  gen- 
erally now  for  amateur  motion  jjicture 
work,  and  in  ])rojectors  of  the  non- 
professional or  miniaUire  type  which 
may  be  operated  outside  of  a  standard 
booth. 

Details  of  the  processes  of  manufac- 
ture of  cellulose  acetate  film  are  still 
kept  secret.  In  a  general  way  the  ]irep- 
aration  consists  of  treating  jnirified  cot- 
ton or  other  sources  of  jnire  cellulose 
with  acetic  anhydride  and  suljihuric 
acid  :  washing.  (Iryiiig.  and  dissolving 
l)v  chlorinated  sohents  in  mixing  ma- 


cbiiu-s.  .special  and  usu.illv  secret 
trr.atnieiits  with  ingredients  to  jiroduce 
plasticilN'  are  then  given  and  the  tlnal 
coni])ouiid  is  rolled  into  sheets.  The 
method  of  removing  the  \ellow  tinge 
is  als<i  ke|)t  secret. 

The  rather  exhaustive  iinestigatioii 
at  the  L'nderwriters'  Laboratories  of 
the  nature  of  the  products  formed  from 
lilm  with  cellulose  acetate  base  under 
fire  coiKlitions  has  been  done  chiefiv  bv 
Doctor  C.  .\.  Tibbals,  Professor  o'f 
.\iialvtical  Chemistry  at  Armour,  in 
his  |>osition  as  S])ecial  L'heiiiist  to  the 
L'nderwriters'  Laboratories.  In  the 
investigation   of   cellulose  acetate   lilms 


ted   air   supply  ]Jossible    for  the   main- 
tenance of  combustion. 

The  test  chamber  with  its  auxiliary 
ajiparatus  is  shown  in  the  jjicture  be- 
low. The  chamber  itself  may  be  seen 
ill  the  middle  of  the  picture  surroimded 
bv  sand  bags  to  insure  safety  in  case  of 
violent  explosions.  .\  supply  of  com- 
pressed air.  contr(jlled  by  a  needle  type 
throttle  valve,  first  jiasses  through  the 
meter  shown  at  the  left,  then  through 
a  chamber  consisting  of  dark  bottle, 
shown  just  to  the  right  of  the  meter. 
;iiid  then  to  the  bottom  of  the  combus- 


ti(in   chamber, 
were  hung  u] 


bv  Dr.  Tiblials.  unexposed  films  were 
secureil  from  the  open  market.  Tests 
were  iilanned  and  carried  out  with  a 
view  to  ascertaining  the  exact  nature 
of  the  gases  evolved  under  conditions 
likelv  to  be  met  with  in  practice.  Tn- 
clitded  ill  the  iii\-estigatioii  were  a  few 
tests  ni.ade  with  cellulose  nitrate  lilms 
for  the  purpose  of  direct  com])arison, 
and  particularly  tests  hearing  upon  the 
jiossibilitv  of  the  formation  of  the 
highlv  poisonous  ]ihosgene  gas,  when 
fire  extinguishing  lii|uids  consisting 
esscnti.alh  of  carbon  tetrachlori<le  are 
ap|)lieil   to  nitrate  film  tires. 

The  tests  made  uixni  acetate  film 
included  burning  tests  in  a  s]iecially 
designed  chamber  in  which  .samples 
of  uiiex|)osed.  and  exiiose<l,  developed, 
fixed,  washed,  and  dried  film,  were 
ignited  and  burned  under  controlled 
conditions  as  regards  temi)erature  and 
air  supplw  It  was  sought  to  cover 
the  range  of  combustion  between  free 
buniing  with  abundant  air  sup]ily.  to 
the  sliiwrst  burninij  in  the  most  restric- 


e  samples  of  film 
bv  side,  as  ordina- 
riiv  encountered  in 
jiractice,  also  hung 
up  in  envelopes, 
and  in  other  differ- 
ent ways  for  pur- 
poses of  compari- 
son. The  gases  of 
combustion  passed 
ot'f  through  the  ex- 
haust chimney  in 
the  top.  A  connec- 
tion was  made  to 
the  interior  of  the 
chamber  at  the  left 
side  in  the  middle 
bv  means  of  which 
samples  of  the  gas 
could  be  withdrawn 
for  analysis.  At 
first,  gas  samples 
were  collected  by 
means  of  water 
filled  fiask  and  rub- 
ber bulb.  The  de- 
])ression  of  the  bulb 
drew  water  from 
the  flask.  This  created  a  vacuum  in 
the  flask,  drawing  the  gas  sample  in 
from  the  chamber.  A  later  and  more 
accurate  method  used  was  to  take  a 
sample  tube  with  a  ]ietcock  on  each 
end,  exhaust  it  to  a  iiressure  of  only  a 
fraction  of  a  m.iii..  and  insert  it  in  the 
connection  bv  merely  opening  and  then 
closing  the  cock  oil  the  end  towards 
the  chamber. 

Samples  of  the  gas  were  also  ob- 
tained from  the  chimney  pipe.  A  con- 
nection was  made,  as  can  be  seen  on 
the  right  hand  side  of  the  pipe,  to  a 
condenser.  This  sejjarated  out  the  con- 
deiisalile  products.  One  leg  of  the 
"T"  connection  to  the  outlet  of  the 
condenser  allowed  individual  samples 
to  be  taken  oft'  during  a  test,  while  the 
other  led  to  a  large  collection  bottle. 
This  was  in  connection  to  the  chamber 
at  all  times  during  the  run,  thus  tak- 
ing an  average  sam])le  during  the  run. 
During  each  of  the  tests,  samples  of 
the  ]iroducts  formed  were  withdrawn 
.It    intervals.      The    gaseous    products 
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were  anal3-zed  quantitatively,  and  the 
liquid  and  solid  products,  the  con- 
densed smoke,  were  identified. 

".Special  care  was  taken  to  ascertain 
the  presence  or  absence  of  cyanides. 
Consideration  was  also  given  to  the 
bromine  content  of  the  unexposed  or 
undeveloped  film,  since  the  film  con- 
tained about  0.43  ounces  of  bromine, 
present  in  the  form  of  about  1.0  ounce 
of  silver  bromide  per  pound  of  un- 
used film.  Since  the  processes  of 
exposure,  development,  fixing  and 
washing  remove  practically  every  trace 
of  silver  bromide,  leaving  only  metal- 
lic silver  in  the  gelatine  emulsion,  bro- 
mine cannot  be  a 
factor  in  connec- 
tion with  stored 
film  records." 

Other  tests  made 
were  the  determina- 
tion of  the  volume 
of  gas  evolved 
when  a  unit  weight 
of  acetate  film  is 
decomposed  by 
heat,  together  with 
observations  upon 
the  behavior  of  the 
material  when  heat- 
ed. .\s  the  slow 
burning  of  film  in 
a  restricted  supply 
of  air  approaches 
dry  distillation  in 
results,  destructive 
distillation  tests 
were  made  with  the 
identification  of 
products  formed. 

Among    the    re- 
sults of  the  tests    upon 
acetate  film  were : 

"About  one  cubic  foot  of  gas  per 
pound  of  film  is  formed  under  the  in- 
fluence of  heat  in  the  absence  of  air. 
The  decomposition  begins  at  a  rela- 
tively low  temperature  and  ceases 
promptlv  when  the  source  of  heat  is 
withdrawn.  At  about  270  degrees  C, 
inflammable  vapors  are  given  off. 

"There  was  no  significant  difference 
in  the  behavior  of  unexposed  film,  film 
that  had  been  exposed,  developed, 
fixed,  washed  and  dried,  and  film  with 
paper  as  ordinarily  filed.  All  smoking 
or  fuming  ceased  promptly  when  the 
flame  went  out.  Residues  after  test 
consisted,  of  unburned  film  and  char- 
coal. \\'hen  combustion  was  slow  in 
the  most  restricted  air  supply  ])ossible. 
heavy  fume  was  emitted,  with  a  pun- 
gent and  offensive  odor.  Small  amounts 
of  tarrv  acid  liquid  were  condensed 
from  the  fume  which  seemed  identical 
with  the  li(|uicl  formed  in  destructive 
distillation.     A  verv  little  bromine  was 


found  in  the  gases  from  unexposed 
film,  though  no  trace  of  course  from 
used  film.  No  trace  of  cyanide  was 
found  in  the  gases  in  tests  especially 
designed  to  detect  this  gas.  Analysis 
of  the  water  in  soluble  gases  collected 
periodically  throughout  each  test 
showed  normal  products  of  combus- 
tion, the  ipiantities  of  carbon  dioxide 
and  carbon  monoxide  being  at  a  maxi- 
niuni  when  the  air  supply  was  mini- 
mum, the  percentage  of  oxygen  being 
correspondingly  low." 

A  few  tests  using  cellulose  nitrate 
X-ray  film  were  carried  on  at  that  time 
under  exactlv  similar  conditions  as  re- 


is  in  the  class  with  ordinary  news-print 
l)aj)er  in  respect  to  hazard  to  health  and 
life,  from  its  smoke  and  fume  in  a  fire, 
and  also  its  fire  hazard. 

"The  ignition  temperature  of  cellu- 
lose acetate  is  between  700  and  800 
degrees  Fahr.,  as  compared  with  the 
.300  degrees  Fahr.  for  cellulose  nitrate. 
The  temperature  of  decomposition  is 
about  500  degrees  Fahr.,  at  which  tem- 
perature it  gives  ott  fumes  in  material 
(|uantity.  The  decomposition  of  cellu- 
lose acetate  is,  however,  not  exother- 
mic, and  therefore  will  not  continue 
towards  ignition  without  the  addition 
of  heat  from  an  external  source.  There- 
fore,  the   tempera- 


the    cellulose 


t  chamber  with  apparatus  for  collection  of  products  of 

gards  equipment,  size  of  samples  of 
film,  method  of  ignition,  etc..  as  those 
used  in  the  testing  of  the  acetate  film. 
Results  were  in  accordance  with  exist- 
ing knowledge  f)f  the  behavior  of 
nitrate  film  under  such  conditions. 

"The  film  sample  ignited  very  read- 
ily with  nil  air  sn])plied  tn  the  chamber, 
the  flame  si  mil  went  nut.  but  rapid 
decom]X)sition  of  the  film,  with  the 
evolution  of  orange-red  colored  smoke, 
followed  the  extinction  of  the  flame 
and  continued  until  nothing  of  the 
iirigiiial  sanqile  but  charcoal  remained. 
The  funics  ciiiitained  large  quantities 
nf  the  liiL;lilv  tnxic  iixides  nf  nitrogen, 
such  as  X(  ).  \(  )„  and  X,,(  ),.  and  (it 
carl II III   iiiiiiiiixiik- " 

The  results  (it'  thes(.-  investigatidiis 
ciinclusi\el\'  slinw  the  merit  nl'  emplny- 
ing  celhiliisf  acet;ite  tilms  in  place  iil 
celluldse  nilr.itc  films,  because  nf  re- 
duced (laii,t;ir  tu  linth  life  and  ]iriiii- 
ert>-. 

These  tests  ciinlinii  the  previniis 
ciinclusidiis    th;it    cellnldst-   acetate    lilni 


ture  of  decomposi- 
tion is  not  a  great 
factor  from  the 
standpoint  of  fire 
hazard." 

All  cellulose  ni- 
trate film  should  be 
kept  in  approved 
cabinets  and  vaults, 
properly  vented 
and  with  sprinkler 
]irotection  where 
])ossible.  The  ex- 
tremely high  tem- 
jierature  attained 
liv  combustion  of 
cellulose  nitrate 
film  makes  it  very 
difficult  to  control. 
Smothering  of  cel- 
lulose nitrate  film 
fire  causes  the  pro- 
duction of  the  toxic 
and  poisonous  ox- 
ides of  nitrogen,  de- 
I'iremen  are  very 
a  building  in  which 
are  burning  quantities  of  this  film.  All 
these  things  go  towards  making  the 
fighting  of  a  cellulose  nitrate  film  fire 
one  of  the  most  difficult  situations  of 
all  those  which  a  fire  department  must 
face.  Automatic  s]irinkler  systems,  if 
equijijied  with  quick  operating  devices 
such  as  fleluge  valves,  and  if  espe- 
cially designed  for  the  situation,  are 
eft"ective.  .\  larger  number  of  sprink- 
ler heai^ls  per  unit  area  of  space  pro- 
tected are  necessary  so  that  large 
quantities  of  water  may  he  apyilied 
quickly.  The  fact  that  fires  of  this 
ty]ie  iif  film  are  often  of  a  semi-explo- 
sive fiirni  places  even  the  best  sprink- 
k-r  system  ,it  a  disadvantage. 

l!cc;uise  nt'  the  rt'lativcly  slow  burn- 
ing nature  of  thi'  cellulose  acetate  film 
;is  conqiared  with  the  cellulose  nitrate 
film,  it  ma\-  be  re.adily  extinguished  by 
water  (ir  by  smnlhering.  Standard 
bust-    stre;ims.    sjirinkler    systems,   and 

(  Continued  on  page  IS) 
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Roasting  of  Metallurgical  Ores 

By  \  ernon  A.  Sturm,  '30 
Student  in  the  Department  of  Chemical  Engineering 


Ml  )ST  nK-tal>  (1(1  not  occur  in 
the  (.arth's  crii>t  in  the  native 
<ir  metallic  ^tatc.  The  exceji- 
tions  t(i  this  rule  are:  i,'i)l(l.  which  coni- 
nionh'  (iccurs  in  this  tdrin  :  C(i]iper. 
whicii  is  fdund  metallic  in  one  im]i(ir- 
tant  deposit  (  .Michis^'an  anil  in  small 
anKJunts  elsewhere  )  ;  silver,  mercury, 
and  hismiith.  The  metals,  copjier,  lead, 
zinc,  nickel,  antinmnw  merciirv.  his- 
miuh.  and  nidlyhdenum  are  (ihtained 
chiefl\-  from  sulphide  minerals,  while 
iron,  tin.  aluminum,  chromium,  tunics- 
ten,  and  mans^'anese  are  ohtained  chiefl\' 
from  oxide  minerals. 

To  ohtain  ])ure  metals  it  is  neces- 
sary to  separate  them  from  the  ele- 
ments with  which  they  are  coniliined 
in  the  form  of  minerals  and  alsii  from 
other  elements  which  occur  in  associ- 
ated minerals.  .Sometimes  it  is  neces- 
sary or  jiossihle  to  extract  a  metal  from 
its  ore  hy  the  use  of  a  chemical  solvent, 
such  as  an  a(|ueous  solution  of  sodium 
or  ]iotassium  cvanide  for  manv  j^old 
and  some  siher  ore^,  or  an  acid  solu- 
tion for  a  few  t_\pes  of  cojiper  and 
zinc  ores. 

In  most  case>  extraction  is  ohtained 
l)y  fusion,  sometimes  ]ireceded  hv  heat- 
ing- the  ore  to  a  red  heat  in  the  ])res- 
ence  of  air  to  Imrn  off  all  (or  parti 
of  the  sul]ihur.  The  fusion  results 
in  concentrating;  the  metal  sought  into 
a  heavy  constituent,  either  an  impiu"e 
metal  or  a  com])ound  with  sul]ihur. 
called  matte,  which  sinks  to  the  liottom 
of    the    furnace.       Upon  this  floats  a 


light  constituent  called  slag  and  con- 
tains the  suhstances  to  he  eliminated 
comliined  with  each  other  as  a  complex 
silicate,  it  is  ohvious  that  if  a  low- 
grade  ore  is  fused  directly  the  slag  will 
In-  the  chief  iirodnct  of  the  furnace. 
.Much  he;it  will  he  lost  in  fusing  this 
waste  sulistance  and  furthermore  since 
it  is  impossil)]e  to  prevent  some  of  the 
\alualile  constituents  from  entering 
the  slag  a  serious  loss  takes  ]ilace  if 
the  slag  \dhnne  is  large. 

It  follows  from  the  above  that  it  is 
desirahle  to  ohtain  a  separation  of  min- 
erals before  fusion,  thereliy  obtaining 
the  following  advantages :  (1)  greater 
fiu"nace  cajiacity  liased  on  output  of 
metal  sought:  (2)  low  slag  volume 
with  conse(|uent  saving  in  metal  losses 
in  slag.  This  jirocess  of  separating"  the 
minerals  is  known  as  concentrati(jn  or 
ore  dressing  which  precedes  roasting. 
'Jdie  roasting  jirocess  is  performed  on 
sulphide  ores  or  suljihide  concentrates 
to  remove  all  or  jiart  of  the  sulphur 
coiUained  therein.  (Ixide  ores  do  not 
re(|uire  this   tre;itment. 

Primitive  m.an  obtained  his  metals 
from  furnace  deposits  where  the  min- 
erals were  native  metal  oxides  or  car- 
bonates. Heating  these  with  charcoal 
produced  a  metal  by  simple  fusion  or 
reduction.  At  greater  depth  sulphides 
were  encountered  and  it  was  discovered 
ver\'  earl\-  that  heating  these  in  ;iir 
Converted  them  to  a  form  where  they 
could  be  reduced  to  metal  bv  the  same 
meth(.)ds  as  were  u.sed  on  surface  ores. 


This  operation  is  called  roasting.  At 
first  roasting  was  ])racticed  using  lump 
ores  in  heajis  in  the  open  air.  Later. 
si(k-s  were  built  ])roducing  "stalls," 
then  a  to]i  w;is  added  producing 
"kilns."  and  subsequently  with  the 
advent  of  concentration  furnishing 
liner  ]iroducts  to  be  roasted,  various 
types  of  apparatus  were  developed 
until  the  ])resent  multiple  hearth  roaster 
became  standard. 

Roasting  in  metallurgy  is  defined  as 
heating  with  an  excess  amount  of  air 
and  is  the  ]irocess  required  for  eco- 
nomical handling  of  low-grade  ores 
which  re(|uire  roasting  prior  to  smelt- 
ing. The  o.xidation  in  roasting  usually 
effects  decomposition  of  a  sulphide  by 
removing  sulphur  from  it.  the  sulphur 
passing  off  chiefly  as  sulphur  dioxide 
gas.  There  are  several  methods  of 
roasting  which  are,  oxidation,  reduc- 
tion, chloridizing  (treatment  by  using 
comuKin  table-salt),  sul])hatizing,  etc., 
and  roasting  for  special  proces.ses  of 
treatment,  for  instance,  the  preparation 
(if  an  ore  for  magnetic  concentration. 

Instead  of  the  usual  object  of  re- 
mo\-al  of  sul])hiu'.  roasting  may  lie 
pr;icticed  with  one  or  more  of  the  fol- 
lowing objects  : 

1.  Removal  of  a  readily  oxidizable 
and  volatile  element  other  than  sul]ihur. 
such  as  arsenic,  antimonv.  selenium, 
etc. 

2.  Changing  of  the  chemical  form  of 
one  or  more  of  the  constituents  with- 
out  removal  of  them. 

.^.  Removal  of  moisture  from  the 
ore.  \\'hen  it  is  the  only  object  of 
heating,  the  process  is  simply  one  of 
drying  instead  of  roasting. 

4.  Agglomeration  of  finely  divided 
ore  into  lumps  or  caked  material,  ^^'hen 
such  agglomeration  is  accomplished  by 
heating,  it  is  due  to  a  softening,  which 
is  ,in  incipient  fusion  without  actual 
melting,  of  the  fine  ore  particles  caus- 
ing them  to  stick  together.  This 
agglomeration  by  means  of  heating  is 
called  sintering,  and  the  caked  product 
resulting  from  the  process  is  known  as 
the  sinter.  Sinter  consists  of  jiorous 
masses  of  material  of  varying  size,  and 
Is  in  excellent  condition  for  smelting. 
The  sintering  action  may  be  the  only 
object  in  view,  but  if  sulphur  is  pres- 
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flit  the  sintering  will  he  accompanied 
hv  roasting.  Often  the  roasting  ami 
sintering  are  alike  desired,  and  the  dou- 
l)le  operatidii  may  he  called  roasting- 
siiiteriiig:  some  types  of  roasting  fur- 
naces accomplish  sintering  and  some 
do  not.  The  sintering  action  is  some- 
times hrought  ahout  in  rotary  kilns, 
with  the  result  that  the  softenecl.  sticky 
particles  are  rolled  into  small  halls, 
'jliis  modification  is  called  nodulizing. 
The  conditions,  in  general,  to  he 
aimed    fur  in   roasting  are: 

1.  Ready  access  of  air  to  all  particles 
<if  ore.  In  order  that  all  the  jiarticles 
come  in  contact  with  air.  the  device  of 
r;ihl)ling.  /.  c.  stirring  of  the  ore,  is 
used  to  .accomplish  this 
]iur])ose.  Kahbling  may  he 
done  hv  hand,  hut  most 
iiKideni  furnaces  are  pro- 
vided with  some  mechanical 
means  for  doing  this  or  has 
some  suhstitnte  for  the 
operation. 

2.  Control  of  tempera- 
ture. It  is  the  best  practice 
to  have  the  ore  heat  up 
slowlv.  and  in  some  fur- 
naces this  is  accomplished 
l)v  having  the  charge  enter 
at  ;i  relatively  cool  part  of 
the  furnace  and  gradually 
])rogress  to  the  hottest  part 
where  the  roasting  is  per- 
formed. It  is  also  essential 
that  the  maximum  tempera- 
ture lie  below  the  melting 
jioint  of  the  ore.  If  the  tem- 
perature should  be  above 
the  melting  point  of  the  ore 
an  actual  fusion  would  be 
caused  and  would  bring  the 
charge  into  a  compact  form 
which  would  prevent  thor- 
ough access  of  air.  It  would 
also  cau.se  a  smelting  of  the 
ore  which  would  not  be 
desired. 

.^.  I->onomy  of  fuel.  In  this  con- 
nection it  should  he  pointed  out  that 
the  roasting  reaction  itself  is  a  genera- 
tor of  heat.  Accordingly,  the  amount 
of  fuel  needed  for  roasting  is,  in  gen- 
eral, small.  Just  what  quantity  is 
required  de])en<ls  upon  the  amount  of 
suliihur  in  the  ore,  the  amounts  of  the 
different  elements  o.xidized,  the  rate  of 
roasting,  and  the  design  of  the  furnace. 
Often  no  fuel  at  all  is  needed,  excciit 
just  enough  to  ignite  the  ore. 

4.  Economy  of  labor,  or  ease  ol 
handling.  This  factor  is  of  much  more 
importance  than  it  was  some  years  ago ; 
it  has  become  a  prime  consideration  in 
roasting  processes. 

Tlie  dififerent  methods  of  roasting 
mav  be  classified  as  follows : 


I.  1  lea])    Roristing 

II.  .Stall  Roasting 

III.  Roasting  in   Furnaces 

A.   Hand-operated  Furnaces 
P).   Mechanical  Furnaces 

1.  Xatur;il-draft   I-'nrnaces 

2.  Rlast-r( lasting  Furnaces 
:i.    L'p-draft 

li.  l)(]wn-di-aft. 
TIh'  UMial  iibject  of  roasting  is  to 
eliminate  sul|ihur  ]iresent.  either  par- 
tialh-  or  wliullv.  When  the  sulphur  is 
t'litireh'  removed  the  roast  is  known  as 
a  "dead"  or  "sweet"  roast.  Dead  roast- 
ing is  es.sential  where  the  metal  is  to 
be  completely  oxidized  as  in  a  jiyrite 


layout  of  the  Lo 
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(ire.  where  the  inni  sul]ihides  are  con- 
verted iiitu  iron  oxide.  Copper  requires 
sul])hnr  in  smelting  and  therefore  when 
roasting  co|iper  ores  of  high  sulphur 
coiUeiit,  eiiiiiigli  is  left  to  smelt  the  ore. 
Certain  guld  ores  such  ;is  telluride  ores 
containing  a  small  amount  of  pyritic 
minerals  along  with  the  gold  are  usual- 
Iv  roasted  ]ireliminary  to  leaching  with 
alkaline  cyanides  for  the  purpose  of 
extnicting  the  gold.  The  object  here 
is  t(i  form  telluride  of  iron  and  thereby 
le.-iviiig    free  gold. 

The  object  fnr  the  use  of  the  oxidiz- 
ing roast  is  dependent  upon  the  metal- 
lic ore  being  masted,  according  to  its 
Cdiiteiit  and  condition.  Iron  ores  ;ire 
roasteil  to  f(irm  iron  oxides,  while 
copper  ores  are  roasted  to  oxidize  the 


sulphur  and  iron  and  remove  the  vola- 
tile constituents.  The  temperature  at 
which  the  oxidizing  roast  is  carried 
ei  lilt  re  lis  the  rate  and  extent  to  which 
the  siiljihur  is  removed.  This  teiiqiera- 
\mv  l;irgcly  depends  upon  the  type  of 
mineral  being  roasted  and  in  most  cases 
it  is  carried  on  at  a  bright  red  heat. 
In  roasting  zinc  ores,  zinc  sulph.ate 
gives  up  only  part  of  its  sulphuric  acid, 
forming  basic  sulphate,  which  is  com- 
pletelv  decomposed  to  zinc  oxide,  sul- 
])hur  dioxide,  and  oxygen,  when  car- 
ried on  at  a  white  heat. 

Reduction  roasting  imjilies  a  heat 
treatment  of  an  o.xidized  metallic  coni- 
pdUiid  uiKk-r  the  influence 
of  ;i  reducing  .agent  such  as 
active  hydrogen,  carbon,  or 
a  metallic  s  u  1  p  h  i  d  e  at  a 
temperature  below  that  of 
fusion,  for  the  juirpose  of 
lowering  the  oxide  condi- 
tion, or  for  the  ])urpose  of 
com|iletely  reducing  tn 
metal.  Such  an  instance  ot 
reduction  to  the  metallic 
state  is  the  jiroduction  ot 
mass  copper  from  roasting 
high-grade  matte. 

Sul])hatizing  r  o  a  s  t  i  n  g 
occurs  during  oxidizing 
roasting,  lint  is  essentially 
the  reverse  process,  since 
the  efforts  are  to  produce 
tlu'  m;ixinnini  aiiinuiit  of 
sulphate  of  the  metals  by 
coordinating  the  tempera- 
ture and  the  relative  pro- 
portion of  (ixygeii  and  .S(  ), 
in  the  furnace  gases.  The 
muffle  furnace  is  the  one 
best  suited  for  this  ]nirpose. 
Catalvtic  action  jilays  an 
important  part  here,  as  it 
has  been  found  that  iron 
sul])hate  helps  to  sulphonate 
copjier  oxide.  Com])lete 
hatization  depends  not   only  upon 
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the  temperature  but  also  upon  the  cor- 
rect sulphatizing  atmosphere.  The  tem- 
perature for  sulphatizing  ores  is  from 
500  to  590X.  and  ferrous  sulphate 
will  be  com]5letely  broken  u]i  and  cu])- 
ric  sulphate  is  decomposed  if  the 
temperatures  ri.ses  to  580  to  7M  C. 

Chloridizing  roasting  and  the  recent 
chlorination  jirocesses  are  identical. 
/.  r..  the  roasting  of  the  prepared  ore 
with  ,1  chloride,  usually  common  table- 
salt,  to  ciinvert  the  original  mineralogi- 
cal  form  of  certain  metals  to  their 
chloriiles.  The  chemical  reactions  of 
tlie  chloridizing  roast  is  very  comjilex 
and  not  definitely  or  thoroughly  known. 
(Continued  on  paiic  68) 


ZRS— 4and5,  Americans  MoNARCHS  OF  THE  Air 

By  F.  H.  Bigelow,'30 
Student  in  the  Department  of  Electrical  Engineering 


Till'",  L'niti-d  States  Xavy  has  coii- 
tractcil  for  the  construction  of 
twi)  airshijis  that  will  surpass  in 
size  anythint;  that  has  been  attempted 
before  in  the  way  of  aircraft.  The  lirst 
of  these  sister  ships,  to  be  desiij;nated 
the  ZRS-4.  will  be  about  twice  the  size 
of  the  (jraf  Zeppelin  in  cubical  content 
and  about  35  ])er  cent  larger  than  the 
R-lOO  recently  completed  in  England. 
Compared  with  the  U.  S.  Airship  "l.ns 
Angeles",  it  will  be  about  two  and  one 
half  times  as  large. 

The  modern  tendency  in  airship  de- 
sign is  to  make  the  shape  of  the  shi]i 
appear  shorter  and  fatter.  Consequent- 
ly the  American  ZRS-4  will  only  be  15 
feet  longer  than  the  Graf  Zeppelin 
while  having  nearly  twice  the  gas  ca- 
])acity.  The  American  ship  is,  however, 
34  feet  greater  in  diameter,  giving  it  an 
as])ect  ratio  of  5.9,  as  against  the  7.7  of 
the  ( ir;if.  That  is  to  say,  the  American 
ship  will  be  ;ibout  six  times  as  long  as 
it  is  thick. 

The  triple-la\er  princi])le  of  con- 
struction is  used,  that  is,  the  hull  con- 
sists of  a  rigid  framework  to  withstand 
the  major  stresses  from  the  loads  car- 
ried ;nid  the  aerodvnamic  forces;  the 
g;is  cells  within  to  retain  the  lifting 
gases ;  and  a  taut  fabric  outer  cover 
treated  so  that  it  is  weatherproof  and 
will  offer  a  smooth  flying  surface. 

The  framework  of  the  ship  is  com- 
posed mainly  of  transverse  rings  con- 
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A  section  showing  the 


nected  b\-  longitudinal  girders,  the 
latter  extending  from  nose  to  tail. 
These  so-called  rings  are,  over  most 
of  the  length  of  the  ship,  36-sided 
]iolv,gons,  with  their  corners  connected 
l>y  the  longitudinal  girders.  The  trans- 
verse or  ring  girders  are  of  two  ty])es — 
main  and  intermediate.  The  main  rings 
consist  of  two  outer  aniuilar  rings  con- 
nected by  cross-girders,  in  zig-zag 
fashion,  to  an  inner  annular  ring,  form- 
ing a  triangle.  These  ring  girders  are 
large  enough  to  form  corridors  for 
crew  members  to  climb  entirely  around 
the  circumference  of  the  ship,  making 
it  ]iossible  to  closely  inspect  every  ]iart 
of  the  ship  even  while  in  flight.  These 
m;iin  rings  are  spaced  about  74  feet 
apart,  the  gas  compartments  being  set 
between  them.  The  intermediate  rings 
are  of  the  single  girder  type  and  .-u'e 
spaced  between  the  main  rings — usual- 
ly three  to  a  compartment. 

The   longitudinal   girders   run    from 
one  en<l  of  the  shij)  to  the  other,  con- 
necting the   ring  girders  and   forming 
the   longitudinal    ridges   that   are   seen 
from  the  outside  of  the  completed  shij). 
Unlike  other  ships  of  this  type,  there 
are  three  corridors  running  the  length 
f)f  the  ship,  one  running  along  the  to]i 
center   line   and   the   other  two   ]ilaced 
svmmetrically  in  the  lower  part  about 
45  degrees  from  the  vertical.     Previous 
ships  have  only  had  a  single  "cat  walk" 
running  along  the  bottom  of  the  shi]i. 
The  three  corridor 
plan,  however,  aids 
greatly  in  maintenance 
and  inspection. 

The  steering  of  the 
ship  is  done  bv  means 
of  control  surfaces  ar- 
ranged in  iiairs  near 
the  stern  of  the  shi]). 
The  main  tixed  section 
gives  stability  to  the 
ship,  and  the  hinged 
after-sections  or  rud- 
ders give  it  altitude 
,-ind  direction  control. 
The  fixed  sections  are 
rigid  in  themselves, 
being  made  of  trian- 
gular cross-section 
rship,  girders    the     same     as 


used  in  other  parts  of  the  ship.  The 
rudders  are  controlled  by  cables  from 
the  control  car.  Balancing  vanes  are 
used  to  reduce  the  large  forces  that 
would  \>v  re(|uire<I  to  steer  such  a  large 
cr.-ift. 

rbe.se  Xavy  ships  have  been  designed 
to  t;ike  full  advantage  of  the  monopoly 
the  l'niti'<l  .St.ates  has  over  the  world's 
su]i|il\-  of  helium.  This  inert  gas  is 
non-intl;inniiable,  and  therefore,  pre- 
cautions that  had  to  l)e  taken  in  the 
construction  of  former  ships,  did  tiot 
have  to  be  adhered  to  in  planning  the 
location  of  the  engines  and  the  living 
(|uarters  of  the  crew.  In  the  American 
>bips  tlie  motors  will  all  be  housed 
within  the  bull  with  only  the  proiiellers 
extending  outside  the  shi]i.  This  will 
provide  a  roomy  engine  room  where 
the  mechanic  may  repair  and  maintain 
the  engine  without  making  a  perilous 
descent  to  a  small  cramped  engine  gon- 
dol.'i  suspended  beneath  the  ship  as  is 
done  in  all  existing  models.  Placing 
the  engines  within  the  hull  has  reduced 
the  resistence  the  ship  offers  to  the  air- 
stre.ini.  .\Iso  the  i)lacing  of  the  living 
(|uarters  within  the  hull  reduces  the 
jiarasite  resistance  so  that  the  speed  of 
the  ship  is  materially  increased. 

The  control  car,  to  provide  jierfect 
visibilitv,  must  necessarily  be  placed 
outside  the  hull.  It  is  an  integral  part 
of  the  structure  placed  forward  and 
jirojecting  below  the  streamline  of  the 
lower  half  of  the  ship.  The  car  is  luade 
onl\'  large  enough  to  accommodate  the 
commander  and  his  staft'  and  the 
numerous  navigating  instruments  that 
are  necess.arv  in  the  operation  of  the 
shi]).  The  radio  cabin  and  commanding 
officer's  (|uarters  are  placed  directly 
o\'er  the  c;ir   inside  the  hull. 

(  )ne  of  the  unusual  features  of  the 
design  of  the  Xa\\'  airships  is  the  pro- 
visions ni.ide  for  the  storage  of  five 
completeK'  ;issembled  airjilanes.  A  stor- 
.■ige  comp.'irtment,  about  75  feet  long  by 
fiO  feet  wi<le,  is  located  about  one-third 
of  the  ship's  length  from  the  bow. 
Collapsible  doors  in  the  bottom  of  the 
shij)  co\er  a  T-shaped  opening  through 
w  bich  ,1  trajieze  with  an  airplane  attach- 
ed, can  be  hoisted  or  lowered.  The 
;iirp].ines   may  ;itt;ich  or  release  them- 
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selves  (luring  flight.  Such  a  pussihility 
greatly  increases  the  scouting  value  of 
an  airshij)  and  aids  her  in  warding  oft 
an  attack. 

The  ])o\ver  jilant  of  the  ZRS-4  will 
consist  of  eight  motors  that  will  develop 
4,480  horsepower.  They  will  propel 
the  huge  craft  at  a  maximum  speed  of 
8.^.8  miles  per  hour.  The  motors  are 
placed  four  on  a  side  and  are  connected 
to  the  ])ropellers  through  a  novel  gear 
arrangement.  Bevel  gears  at  the  mit- 
hoard  ends  of  rigid  drive  shafts,  make 
it  possible  to  use  the  propellers  not  only 
for  thrust  in  a  fore  or  aft  direction 
( the  engines  themselves  being  revers- 
ible), but  also  in  a  vertical  directiim  b}- 
tilting  the  propeller  axes  through  ''() 
degrees.  This  feature  of  tilting  pro- 
pellers will  be  of  great  importance  in 
starting  and  landing  maneuvers.  The 
dynamic  force  of  these  propellers  will 
also  aid  the  lifting  force  of  the  gas  in 
making  an  ascent  with  an  extra  heav\' 
load. 

One  to  the  fact  that  the  helium  gas 
is  quite  exjiensive,  and  the  supply  lim- 
ited tn  onh'  a  few  airship  liases,  all 
means  ]iossibIe  are  taken  In  prevent 
\-alving  (itT  ;niy  of  the  gas.  \\  hen  the 
ship  starts  on  a  long  journey  it  is 
heavily  loaded  with  gasoline  and  the 
amount  of  lifting  gas  must  be  sufficient 
to  carrv  this  loafl.  As  the  ship  pro- 
gresses,'however,  the  gasoline  is  used 
up  and  gas  must  be  allowed  to  esca]ie 
in  order  to  maintain  the  same  altitude. 
In  the  ZRS-4  means  are  provided  for 
condensing  the  exhaust  coming  from 
the  engine  and  the  water  oljtained  in 
this  way  used  as  ballast,  making  it 
unnecessarv  to  waste  anv  of  the  valu- 


able helium.  Due  to  the  oxvgen 
taken  from  the  air  in  the  com- 
Inistion  of  gasoline,  the  ex- 
haust gas  contains  water  v;i]ior 
in  greater  quantity  than  there 
\\;is  fuel  burned.  Passing  the 
e\h;ui'-l  through  ])re-cot)lers 
,in<l  then  through  condensers 
itdnces  the  vapor  to  water  so 
ihat  it  can  he  pumped  to  tanks 
provided    for  that   purpose. 

The  safety  of  this  type  of 
slii]i  h;is  been  proven  in  the 
past  by  the  achievements  of  the 
(iraf  Zep])elin  in  its  rem.ark- 
able  flights.  Improvements  in 
the  Zl\S-4  make  it  even  more 
dependable.  The  structural 
slrenglh  of  the  ship  has  lieen 
made  to  withstand  violent 
ni.ineuvers  of  the  rudders,  fly- 
ing ;it  excessi\e  angles  ol 
pitch,  or  flying  into  strong 
gusts.  The  duplication  of 
ictory  cver\-    vital    ]i;irt    increases    the 

reliabilit\- :  the  triple-layer  hull, 
the  twelve  g;is  cells,  and  the  eight 
motors  all  increase  the  factcjr  of  safety. 
.\lth(iugh  using  an  inflamniable  gas, 
el;ibor;ite  jirecantions  are  taken  against 
lire.  I'ire  jirocjf  walls  around  the  en- 
gine rooms,  ventilation  of  the  entire 
shi]i  to  ])revent  accumulation  of  gaso- 
line fumes,  g:is-tight  electrical  connec- 
tions all  reduce  the  fire  hazard  from 
within  the  slii]i.  I'^very  piece  of  metal 
in  the  shi|i  is  bonded  together.  This 
forms  a  b'araday  cage  that  will  dissi- 
p;ite  an  electrical  charge  so  that  there 
is  little  danger  of  damage  by  lightning. 
The  lifting  gas  in  an  airshi])  ex- 
I  lands  and  contniets  ilue  to  changes  in 
altitude,  tetnperature,  and  barometric 
]iressnre.  b'or  any  given  tri]),  they 
know  a])proximately  what  these  con- 
ditions will  be  and  calculate  the  amount 
of  g.is  to  inst  fill  the  cells  com|)letcly 
for  the  m;iximnm  expansion.  If.  how- 
ever, they  should 
run     into     umisuallv 


the  Largest  cells  there  are  as  many  as 
four  of  these  v.alves  spaced  along  the 
top.  l!eing  located  in  the  top  gang- 
way makes  it  easier  for  them  to  be 
inspected  and  kept  in  perfect  working 
order  th;m  in  anv  airship  previouslv 
built. 

They  are  so  adjusted  that  they  will 
oiien  automatically  when  the  exjjansion 
reaches  a  critical  point,  thus  releasing 
some  of  the  gas  so  the  jjressure  on  the 
cells  will  be  reduced.  At  least  one 
\-;ilvi-  in  each  cell  is  mechanically  con- 
trolled by  means  of  cables  from  the 
control  car.  The  commander  may  then 
ri-le;ise  any  amount  of  helium  if  the 
conditions  of  operation  makes  it  neces- 
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reat  ships  it  is 
liuild  a  gigantic  hangar. 
is  now  under  construc- 
( "i(  K  idyear-Zep])elin   Corp, 


III  .\kron,  (  )liio,  who  also  are  Ijuilding 
the  ships.  TIk-  structure  will  be  the 
Largest  edifice  built  bv  man.  The  floor 
s|iace  will  be  nine  acres  in  area  and 
will  be  covered  by  a  single  span 
roof,  uiisupportefl  b\-  any  pillar  or 
])ost.  The  building  will  be  supported 
on  rollers  to  provide  for  the  expansion 
of  the  steel  framework  with  tempera- 
ture variation. 

There  will  be  four  doors  at  the  ends, 
oval  shaped,  similar  to  the  sha])e  of  the 
skin  of  a  quarter  of  a  halved  orange. 

These  huge  orange-peel  shajjed  doors 
sup]ilant  the  straight  vertical  doors 
which  are  used  in  older  airshi])  docks  in 
the  L'nited  States  and  (ierman)'.  <  )ne 
of  the  major  reasons  for  a(lo]iling  this 
tvpe  of  door  ci>nstruction  was  to  reduce 
cross  wind  currents,  which  hinder  air- 
ship docking  and  launching  operations. 
W  hen  the  orange-peel  doors  are  opened 
thev  will  fit  closely  along  the  sides  of 
the  dock,  ])roviding  a  full  opening  at 
the  ends. 

{Co)itiiiur(i  on  f^ai/r  70) 
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the  expansion  would 
become  excessive 
;nid  there  would  1)e 
danger  of  bursting 
the  cells  if  some 
safe.uuard  was  not 
l.rovided. 

This  Condition  is 
met  in  the  case  of 
the  ZRS-4  by  pro- 
\iding  over-])ressure 
\-,alves.  .Since  the  gas 
is  lighter  than  air, 
the  v.alves  are  locat- 
ed in  the  gangway  at 
the  to])  of  the  ship  so 
that  the  gas  may 
esca]ie    quickly.       In 
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Remote  Control  by  Radio 

By  Walter  L.  Filmer,  '30 
Student  in  the  Department  of  Electrical  Engineering 


THE  art  of  controlling  apparatus 
by  radio  has  always  held  a  fas- 
cination for  experimenters,  for 
it  has  a  strong  spectacular  appeal  and 
otters  unlimited  opportunity  for  the 
application  of  ingenuity.  Radio  control 
at  the  present  time  has  not  only  been 
applied  to  moving  vehicles  of  all  types 
l)Ut  to  stationary  equi])ment.  which  has 
more  value  in  the  commercial  field 
where  it  is  being  used  in  some  instances 
and  with  success. 

Relays  have  been  operated  for  years 
by  radio  telegra]ih  instruments  but  it 
was  not  until  the  development  (.)f  the 
vacuum  tube  that  their  operation  could 
be  relied  upon  at  anv  great  distance. 
The  basic  ]irinciple  of  radio  control  is 
not  complicated  but  as  the  current 
dealt  with  is  very  small  the  instruments 
must  be  sensitive  to  them  but  not  so 


delicate  as  to  be  thrown  out  of  adjust- 
ment by  mechanical  shocks  It  is  this 
part  that  gives  the  most  trouble  but 
with  the  modern  amplifiers  the  varia- 
tion of  the  current  has  been  increased 
until  it  can  be  ettectivel}-  used. 

The  variiius  systems  of  radio  control 
can  be  dixided  into  two  general  ty]ies 
which  can  be  further  subdivided.  These 
two  main  (livisi(jns  are  those  which 
use  one  receiver  and  those  which  use 
two  receivers,  of  wdiich  the  first  is  the 
most  common  even  if  the  relay  system 
is  more  comjilicated  when  several  ojier- 
ations  are  to  be  ]ierformed.  Those 
Using  one  receiver  can  again  lie  divided 
into  those  doing  one  operation  and 
those  iloing  more  than  one  o])eration. 
The  system  using  two  receivers  is  only 
used  where  more  than  one  operation 
is  to  be  performed. 

The  one  receiver 
method  is  the  most 
extensively  u  s  e  d  in 
the  commercial  a]ipli- 
cations  today.  .\t  the 
present  time  there  are 
several  applications 
where  it  .gives  excel- 
lent service,  w  h  i  c  h 
Wduld  not  be  i>os>ible 
otlierwise.  (  >H'  the 
coast  of  Scotland,  at 
the  entrance  to  the 
I'irth  lit  e'lyile.  there 
is  a  fog  signal  which 
is  operated  by  radio 
control  from  a  tran>- 
mitter  on  the  shore  a 
m  i  1  e    and    a    ciuarter 


away.  The  apparatus  is  entirely  self- 
contained  and  needs  attention  only 
once  in  three  months  for  battery  re- 
charging and  the  replacement. 

The  largest  field  for  remote  control 
by  radio  is  that  of  the  electric  power 
industry,  as  small  sub-stations  can  be 
controlled  directly  from  the  central 
station.  This  has  been  done  in  a  small 
town  in  Indiana  where  the  power  con- 
sumption did  not  warrant  having  an 
o]ierator  on  duty  all  the  time.  The 
sub-station  is  supplied  over  two  power 
lines  and  these  two  lines  are  used  to 
carry  the  high  fretjuency  impulses 
which  operate  the  radio  control.  The 
two  lines  are  u.sed  so  that  in  case  of 
interru]ition  of  one  line  the  sub-station 
could  still  l)e  su])plied  and  operated 
over  the  other  line  from  the  central 
station.  The  relav  svsteni  is  so  arranged 
that  all  the  operations  performed  by 
the  operator  can  be  done  from  the 
central  station.  Another  application  of 
radio  control  is  being  used  in  Glens 
I'alls.  Xew  York,  where  the  street 
lights  are  turned  on  and  off  by  this 
means.  At  the  power  house  is  located 
a  small  transmitter  operating  on  7500 
meters,  which  feeds  its  carrier  wave 
over  the  power  wires  to  the  receiving 
stations,  of  which  there  are  five.  These 
receivers  are  tuned  to  the  single  wave 
and  respond  to  the  high  frec[uency  im- 
pulse and  in  turn,  the  electric  relays 
are  operated  which  turn  on  and  off  the 
street  lights.  The  transmitter  is  only 
o]ierated  fifteen  seconds  each  day.  five 
seconds  to  turn  on  the  lights  and  ten 
M-conds  tci  turn  them  olY.  The  o]iera- 
lion  of  the  transmitter  is  jjractically 
.nitomalic  as  there  are  switches  desig- 
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nated  as  "on"  and  "off,"  which  turn 
the  transmitter  on  for  the  required 
leno;th  of  time. 

The  operation  of  a  radio  transmit- 
ter by  remote  radio  control  is  used  at 
the  University  of  Cincinnati  in  control- 
Hng  their  400  watt  crystal  controlled 
transmitter  located  atop  Swift  Hall. 
This  station  is  operated  by  any  one  of 
five  smaller  stations  located  within  a 
radius  of  a  few  miles.  The  control 
transmitters  consist  of  a  five  watt  set 


used  in  telephone  exchanges,  mounted 
on  a  small  frame  work.  There  are 
eleven  wires  leading  from  the  control- 
ling mechanism  each  of  which  is  con- 
nected to  the  piece  of  apparatus  it  is 
to  control,  and  corresponds  to  a  code 
letter.  When  a  letter  is  received  by 
the  radio  receiver  it  "sets  up"  the  re- 
lays in  such  a  combination  as  to  con- 
nect the  corresponding  control  wire  to 
ground.  This  completes  the  circuit 
and  the  current  to  the  piece  of  appara- 


constructed  to  be  very  stable  in  ojiera- 
tion  and  accurate  in  the  adjustment  to 
wavelength. 

The  heart  of  this  system  is  an  air- 
bellows  relay  having  a  delayed-time 
characteristic,  and  so  adjusted  as  to 
o])en  or  close  its  contacts  in  about  three 
seconds.  The  imjnilses  sent  out  by  the 
distant  control  transmitter  operate  the 
sensitive  control  relay,  which  in  turn 
operates  the  keying  relay  and  the  de- 
layed-time relay  in  series.  Holding  the 
key  on  the  control  transmitter  down 
for  three  or  more  seconds  causes  the 
delaved-time  relay  contacts  to  close, 
which  starts  u]i  the  motor  generator 
of  the  transmitter  and  turn  on  the  fila- 
ments. The  keying  impulses  are  then 
transmitted  by  the  controlled  trans- 
mitter ;  as  long  as  the  incoming  dots 
and  dashes  do  not  cease  for  more  than 
three  seconds  the  apparatus  remains  in 
operation.  A  lapse  of  three  seconds 
causes  the  delayed-time  relay  to  open 
and  shut  down  the  transmitter. 

.■\nother  type  of  relay  system  is  that 
which  allows  the  selection  of  any  one 
control  at  any  time.  This  is  the  system 
that  was  used  at  the  University  of  Illi- 
nois to  control  their  demonstration  car 
which  was  exhibited  in  the  gymnasium. 
There  were  eleven  controls  and  any 
one  of  them  could  be  selected  by  send- 
ing a  certain  code  letter,  such  as  dot- 
-dash-dot.  from  the  transmitter.  The 
letter  "R"  was  assigned  to  the  opera- 
tion of  starting  the  car  in  reverse, 
while  "A,"  would  start  it  ahead.  To 
stop  anything  which  might  be  in  ])rog- 
ress  a  single  dot  was  transmitted  which 
would  release  all  contacts  and  shut  off 
the  driving  motor. 

The  actual  controlling  mechanism 
consisted  of  fifteen  relays,  of  the  ty]ie 


tus  selected,  which  causes  it  to  ojierate 
The  use  of  two  receivers  and  two 
transmitters  for  operating  the  relays  is 
not  common,  but  it  simplifies  the  con- 
struction of  the  relay  circuit.  One  of 
the  transmitters  operates  the  selector 
switch,  through  a  receiver,  which  se- 
lects the  correct  contact  to  do  the 
o]>eration  required.  The  other  trans- 
mitter, through  its  receiver,  closes  the 
relays  and  completes  the  circuit  thus 
[jcrforming  the  operation.  The  trans- 
mitters must  operate  on  different  wave- 
lengths, so  each  set  will  operate  the 
relay  it  should  and  at  the  correct  time. 
The  time  ref|uired  in  performing  an 
ojieratinn  is  usu.ally  greater  with  this 
tv])e  as  two  ke}s  must  be  used  for 
transmitting  the  required  signal. 

•So  far  in  this  article  the  only  ty])e 
of  signal  used  for  the  operation  of 
relays  is  the  keying  impulses  Init  this 
is  not  the  only  type  that  can  be  used. 
Tlie  speaking  of  certain  words  into  the 

transmitter    has    been 

used    to    operate     the 

equipment     connected 

to  the  receiver.     Thi> 

is  not  easly  done  as  it 

re(|nires     considerable 

e(|uipnient  which  nnist 

be    a  d  just  e  d     Aer\ 

accurately.    The  njier- 

ation   depends   on   the 

tone  in  which  the  word 

or  words  are   spoken. 

so  that   it   could     only 

be  controlled  by  tho^e 

persons  for  whom  the 

e(|uipment    w;is    .id- 

jnsted. 

The  use  of  dilTerent 

frequencies     transmit- 


ted (jn  the  carrier  wave  is  easily  used. 
This  is  d(jne  by  the  use  of  filters  on 
the  output  of  the  receiver.  These  fil- 
ters are  resonant  circuits  for  the  vari- 
ous frequencies  used  and  therefore 
oft'er  a  low  impedence  to  one  certain 
fre(|uency.  The  reception  of  this  fre- 
(|uency  will  therefore  cause  the  current 
through  this  filter  to  reach  its  maxi- 
mum value  which  will  be  many  times 
greater  than  the  current  through  it  at 
any  other  frequency.  The  relays  can 
easily  be  adjusted  to  operate  only  on 
the  maximum  value  of  the  current. 

The  use  of  radio  control  will  increase 
ra])idly  as  the  equipment  is  ])erfected. 
Wired  wireless  will  probablv  be  used 
in  most  cases  as  there  would  be  less 
interference  from  other  transmitters. 
I  'sing  r;idi(j  control  eliminates  the  use 
ot  wires  between  the  two  jioints.  which 
;ire  not  only  costly  to  install  but  nnist 
be  maintained. 

The  use  of  radio  control  in  times  of 
war  is  important  as  great  damage  could 
be  done  without  endangering  the  lives 
of  the  operators.  This  has  been  known 
by  both  the  army  and  na\v  for  vears 
and  they  have  been  experimenting  with 
it,  but  the  results  of  their  ex])eriments 
have  not  been  made  public  ;it  the  pre>-- 
ent  time.  .Several  years  ago  the  navv 
comjiletely  controlled  fine  of  their 
l.'irge  battleships  by  radio  and  useil  it 
as  ;i  target  for  the  other  >hip>.  Hoth 
the  army  and  navy  have  been  experi- 
menting on  radio  controlled  aerojdanes 
but  the  quick  operation  needed  in  land- 
ing and  taking  off"  is  harfl  to  obtain. 
The  army  has  been  using  radio  con- 
trolled tanks  in  some  of  its  maneuvers. 
The  <levelo])ment  of  radio  as  an  aid 
to  aviation  has  jirogressed  rapidlv  in 
tlie  last  few  years.  The  two  systems 
mentioned  l)elow  could  lie  used  to  con- 
trol the  ])lane  directly  but  are  used  only 
to  indicate  to  the  ])ilot  whether  the 
])lane  is  xm  the  correct  course  or  not. 
as  the  eqnijiment  to  control  the  plane 
[  Contiinird  on  f^ai/r  72) 


The  Electrodeposition  of  Rubber 

By  Julius  Lichtenstein,  '.^0 
Student  in  the  Department  of  Chemical  Engineering 

IK     ]''25    a    ciimiiHTcial    nu-tlmd    (if  aiialv>is  ,,i    1  U-vra  latt-x  lullnws  in  tin-      aiKidr   .L;ivrs    very   ^(jiicl    results   and    is 

(k'lHisitiii.t;.    dectrnlytically.    riihher  taMe  lielcuv  :  used    hy    smm-    manufacturers    in    this 

from  a   rubber  solution  was   inde-  /;;,//vwv  of   folal  Solids.  ecjuntry. 

jien.lentiv  developed  in  luinijie  and  in  r  ■   „t   „t        4\-,-,r         \0\i-u-  "'''    "■'''""''    '""-■''''"'    '-•onsists    of    a 

tliisennntrv.  l':iectro-deposition..frul,-  ^'  o],!  Tree    Old '!>.■.•  porous  cu,.  u.th  a  metallic  anode  m  the 

her    was     In-st     attempted     hv     \ictor  ...  _,'  "      ,,,,  ^-'nter.      The   ruhher   ion  gives   up   Us 

,,        ■    ■     ,,„v-     ,1.,:      u      f:    .   ,,,.,.,.,1  Water    /O.I)    dO.ll  ciar-e    on    the    memhrane,    while    the 

I   enri.  Ill  r'O/.at  laris.  lie  <lisco\-ei  ed  .  .  i-,,-  ?:;  <  )  ,      ,  ,    •  ,    ■  i,         i         .i 

,,    .       ,  ,  .■  ,      •  ,  1    ,:   „  I  aoutchoucJ/.O/ >i.s.(i_'  hvc  ro.w     ion.    heiiii,'    smaller   than    the 

that  ruhher  particles  111  a  water  solution  .    .  ,.  ,,-..  • ,  ,       ■•  .,  i    ,i 

.'  ,  ,       -p  .\sli    ()._'4 It./I)  ruhher  ion,  continues  through  the  por- 

were   ne,,at.vely    charged        1  wo   years  ,.^.^^^^._^  ^  ^- _,  ,^^  ^^^^^  ^^^^^^     .^,^,^         .^^  ^^'  ^^^  ^^^ 

later   Cockerell    proposed    to   coagulate  |,^,^.^^    ,  ,_, ^  ,^3  „,etall,c  anode.     To  ai.I  the  removal  of 

nihher  clectncallv  on  a  platiiuim  mov-  ,          v            11                   If  the    ..xvgen    and    other    -ases    the    cup 

,n,    I.eh.    anodicallv    connected.       C  1„-  \  lun  deposUnig  ruhher  a  nunihei  ol  ,„^„  ,,.- -„„,,,,j„,  ,„,,;;;,,„„  ,ine. 

ne.t,  ni    lava,  soon  after,  attempted   to  dithcnhies  are  eucoun  ered.       I  he   nih-             -                                       ^^^^       ^^^^.^^^^^     ^|.^_ 

T,tl1i/i.      eiimnierri-ilK-      tile      I'd lorat or\-  I ler  ion  Is  negative  and  With  It  Is  depos-  "  ,  -       ,  r 

utiH/c      (.omiiKUiall\      tni.      lanoiaioix  .^  ,  ,,  i.hragms.    made    cjt     plaster    ot     liarus 

in  f,  M-nviti.ni    In    rriiiciviii"    mlilier    troni  I  cd  all  other  negative  loiis  sucii  as  the  '         '^       ,    .  -'.,,' 

niloimatioii   in   umoMu.,   riiniK.i    11 T  ,         ,  ■  ,  or  i)orcelaiii,  are  ol   considerahle  iirac- 

the    latex    solution,    the     ruhher     water  hv-lro.xvl  ion  and  the  other  negative  salt  ^.J,      „„,, stance.         .Mol-led      articles 

solution    from    the    ruM.er    tree.      The  radicals  .11  the  water  solution.     The  hy-  _^^.^^.     |,^.     ,„a„ufactured     hv      making 

c.mmercial   pn.cess  now  use.l   was  .le-  droxyl   mn   is  the  most  almndant  as  it  ,ii.,phragnis   in   the   shapes  desire.l   anil 

veloped    iiidei.endeiitlv    fn.ni    l''_'l    hv  omies   I rom  the  dis.sociation  of  water.  strij.ping    them    from    the    mold    after 

two  groups  of  w.,rkers  ;  in  .\nurica  hy  t'i<^-  solvent.    The  water  is  dissociate.l  on  ,|^.,„,.,i,j;,„  has  taken  place.     The  nianu- 

S     !•:     .Shei)])ard    an<l    I..    \\  .    I'.lierhn,  electrol\ -is     yielding     oxygen     at     the  faeture  of  inner  tubes,  i>ure  gum  articles 

and  in  luin>i.e  hv  Paul  Klein  of  llii,la-  •"""•^'    "'t'^    t'^^'    ''"''''^■'V;"''    '^^,;'':"-^';;  of  light   single  piece  construction   such 

,,^..t    HuiK-irv     ■  at  the  cath.Kle.      1  he  rubber  will   m  all  .,,^     l,atlimg     cajis.     tobacco     i.oiiches. 

,'  "     ■     .         .  ,        ,       .,         f  ca.ses  be  either  oxi,li/ed  by  the  nascent  ol,,vi.s,   etc.   are   made   bv   this   proce.ss. 

r.etore   entering    into   the   details   ot  ,,x\<',.n    and    rubber   will    form   on    the  \      ,1        ■  <.     »         r'    »■        •     •     ♦! 

■^  .     .  .  oxx^iii   ,1 iioDci    win    loiiii   on    im  Another  important  application  IS  111  the 

the  i.n.cess.  ;,  short  description  ol   the  ;,no,le.  This  deposit  appears  m  a  sponge-  ^,,„.^,,i„„    and    impregnating   of    fabrics 

]iroperties  of  a  latex  solution  are  iieces-  like  torm.      1  o  overcome  these  difficiil-  ^^.|,h  niMur  l,v  electro-deiiosition.     The 

s.-irv.      .\atural  latex  as  it  comes  from  lies    two   ellective    methods    have   been  |a|„ics    need 'onlv    be    pa.s.sed    continu- 

tlie   rubber   ]ilaiit   is  an   unstable  water  ilevelo])ed.  ousbover  a  revolving  anode  through  a 

solution  of  rubber,  which  undergoes  a           ■\•\^^.    ||,st    method    makes   use   of   an  latex  dispersion  and  proofed. 

rather    rapid    enzymatic    and    bacterial  electrode  that  will  react  with  the  gases  TIk'  cathode  in  both  cases  may  be  of 

attack    on    the    proteins.      It    has    been  formed,      X'.irious     metals    have    been  aii\-  metal,   such  as  iron  or  leail.     The 

found  possible  to  preserve  this  solution  used   with  more  or  less  success.  A  zinc  aiiode  metal   used   in  the  iiorous  cup  is 

so  that  it  can  lie  exiiort-  usually  iron,  although  it 

servatives  ammonia  has  so  ^^^^[^^^^^Bi^^^^^K^^r       Z  ^^~— "— — ^^'^'^  metal  ;  while  in  the  other 

far  ap])eared  to  be  most  W^^^^^^^^  J^t^MMfchif    '~~~'  I                      ','^H  method,    it    is    invariably 

con-  ^^■■H^^UH^HIBk^'-'  V                r^^^^JM  zinc  or  lead,  both  giving 

centration  of  tw,M,r  three  ^^^^^^H^^H^  '^ X  L         -^^^     '  "^C  ''^^''^■"'-■"t    '''-■^"'t'^- 

to  be  most  suitable.     The     ^^■■■■■f  JflHMpHBH    1  .i-x--    -^     ^.B.[^i4jgjitag|^j^B  alone     would 

t(j  ^^^^mI-i^^B^^^^^h^^IHI  HH^^^^^^^^I 

the  latex.  This  foreign  jBH^^SK^^ "  ^^^!L__—  »  -  "* *v^'^W%^P^^^^SSp^^^^l  lilters  and  finely  divided 
material  interferes  with  B^^^^K^te^jh!>*^S«h^j[1&'  J^  J'^ H^^^yU^^^^H  sdlid^.  It  is.  therefore, 
the  de])osit  of  rubber  ^^^^^^^BwMBMifMi^^MmLgj    *  '  I^mHI^^^SM^B^^B 

care    of   or   it   will    s])oil     ■^^^^^»*»*^^^^^^^^^^^H^S^^^^^^^^^^^^^^^^^M  .|,.„]    softeners 

the      rubber      Illating.        In  Apparatus  used.     To  the  left   is  the  switch   and  rheostat   used  to  control   the  current.  flllelv      divided       foriU      be 

,   .  ^.  '         .       I  In   the  center   is   the   cell  with   the   cathode  to   the   right   and   anode   to   the   left.     The  .      •,  .    ,  ,  , 

this    connection    a    tyjllCal  ammeter  and  voltmeter  are  shown  connected  into  the  circuit.  llll.Xed     With     natural     and 
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artificial  rubber  latexes  to  form  stable 
dispersions,  so  that  the  mixtures  can 
be  electrically  deposited  uniformly  and 
substantially  in  the  projiortions  of  the 
mix. 

These  ingredients  cannot  be  added  to 
the  solution  unless  they  can  be  made 
to  acquire  a  negative  charge  and  remain 
dispersed,  naturally  or  with  vigorous 
agitation  of  the  solution.  If  substances 
with  a  positive  charge  are  added  they 
migrate  in  opposite  direction  and  tend 
to  precipitate  each  other.  Ouantitative- 
Iv.  all  that  can  he  said  is  that  the  ratio 
of  respective  concentrations  at  which 
precipitation  occurs  varies  very  much : 
there  are  certain  proportions  in  which 
solids  must  be  mixed  for  complete  pre- 
ci]iitation.  outside  this  range  there  is 
partial  precipitation,  within  limits ; 
while  if  either  colloid  is  present  in 
great  excess  no  jirecipitation  occurs. 
Other  factors  that  enter 
are  electrophoretic  mi- 
gration f.  e..  migration 
velocities  of  the  ions, 
variation  in  concentration 
(luring  plating.  All  con- 
trol the  uniformity  of 
jilating.  and  the  kind  of 
ingredients  that  can  be 
added. 


any  desired  thickness  is  obtained.  This 
is  explained  by  the  fact  that  the  rubber 
deposited  does  not  completeh'  coalesce : 
a  semi-]iermeable  gel  forms  which  is 
im])regnated  with  the  serum  or  inter- 
niicellar  liquid.  Such  a  deposit  will 
continue  theoretically  as  a  conductor  of 
electricity  to  an  indefinite  thickness. 
Practically  it  is  limited  by  the  question 
I  if  drying  and  be  secondary  charges  in 
the  surface  layers.  The  amount  of 
water  in  the  deposited  layer  depends 
u])on  the  concentration  of  the  latex,  the 
conductance  and  nature  of  accessory 
idus.  and  the  voltage  and  curreiu  den- 
sity. 

As  ]3art  of  the  work  in  the  senior 
electro-chemistry  course.  S.  Schwartz 
and  myself  have  conducted  some  ex- 
periments al(ing  the  lines  exjilained. 
.\  cell,  as  shown  in  the  figure  was 
arranijed.  cuntaining  a  latex  solutinn  nf 


After  the  desired  in- 
gredients have  been  de- 
l)osited  to  the  required 
depth,  the  anode  is 
removed  and  washed  free 
of  the  soluble  sugars  that 
exist  in  the  latex.  The 
rubber  is  then  vulcanized 
under  a  steam  pressure 
of  alwut  20  Ills.  The  final 
rubber  is  a  prodtict  far 
superior  to  the  milled  The  narrow  i 
rubber.  The  tensile 
strength  and  elasticitv'  are  extremely 
high  compared  to  other  rubber  of  simi- 
lar composition.  A  tensile  strength  of 
5000  lbs.  per  square  inch  is  readily 
obtainable,  and  an  elongation  up  to 
900  per  cent  of  the  original  length  is 
common.  The  electrical  insulating  prop- 
erties are  greatly  improved  over  that  of 
milled  rubber  due  to  the  removal  of  the 
sugars  that  naturally  remain  in  the  lat- 
ter product. 

When  writing  about  insulating  proii- 
erties  of  rubber,  the  question  arises  as 
to  how  a  current  can  be  maintained  to 
give  a  deposit  of  any  thickness.  When 
a  metal  is  deposited  on  a  cathode  the 
deposit  is  a  conductor,  therefore,  metal 
will  continue  to  deposit  and  adhere. 
But  when  one  layer  of  rubber  particles 
is  deposited  or  discharged  on  an  anode 
further  deposits  should  stop,  as  rubber 
is  a  non-conductor.     Instead  a  laver  of 


.^1^  per  cent  rubber  and  about  three  per 
cent  ammonia.  The  anode  used  was  a 
pure  zinc  r<icl  which  was  placed  about 
six  inches   fmni  a  lead  cathode. 

Current  densities  varying  from  one 
t<i  two  amperes  were  tried  and  an  in- 
stantaneous deposit  of  rubber  of  about 
one  hundredth  of  an  inch  in  thickness 
was  obtained.  The  current  density  then 
fell  rapidlv  until  zero  was  approached. 
Increasing  the  voltage  to  110  volts  by 
stages,  increased  the  current  density 
for  a  minute  or  two  Init  it  then  fell 
again.  The  conclusion  reached  was 
that  when  too  high  a  current  density  is 
used  to  start  a  rubber  deposit,  a  solid 
laver  results  that  has  a  very  high  resis- 
tance. 

When  a  current  density  of  0.2  ani- 
])eres  was  used,  a  continuous  dejiosit 
resulted  for  about  an  hour.  The 
resistance  of  the  cell  at  thi^  time  was  a 


hundred  ohms.  The  current  then  fell 
to  0.1  amperes  where  it  remained  for  a 
considerable  length  of  time,  but  later 
drop]iefl  ti)  .03  amperes.  At  this  point 
the  electrodes  were  brought  closer  to- 
gether and  it  was  found  that  the  current 
did  not  increase  appreciably  although 
the  resistance  of  the  intervening  space 
was  reduced.  It  was  found  that  the 
resistance  of  the  layer  formed  was  high 
and  that  a  heavier  deposit  could  be 
iibtained  if  the  rubber  was  slowly 
deposited.  This  rubber  deposit  was 
easily  removed  from  the  zinc  rod.  It 
provefl  to  be  solid,  free  from  air  holes, 
elastic,  and  retained  the  form  of  the 
r(jd. 

A  series  of  experiments  have  just 
been  started  with  filters  and  accelera- 
tors in  the  latex.  As  a  restllt  we  expect 
to  increase  the  conductivity  of  the  cell 
and  reduce  the  resistance  of  the 
deposited  rubber  by  the 
addition  of  the  ingredi- 
ents mentioned.  \\'e  are 
in  high  hopes  of  obtain- 
ing satisfactory  results. 

Wherever  applicable, 
the  process  of  electrode- 
])osition  of  rubber  ofi'ers 
a  great  economic  advan- 
tage over  the  process  of 
milling  and  spreading 
mechanically,  iirincipally 
liv  reason  of  the  reduc- 
ti<in  of  power  and  labor. 
Mixing  and  compound- 
ing of  sulfur  and  other 
ingredients  i  n  t  o  the 
latex  can  be  jiroduced  at 
greatlv  reduced  cost  by 
high  speed  mills.  Elec- 
trodeposition  is  again 
cheaper  than  mechanical 
he  other  is  the  Spreading  and  forcing. 
Generally,  as  has  been 
s  h  o  w  n  .  electrodeposition  will  have 
greater  strength,  other  things  being 
equal  than  mechanically  milled  rubber, 
since  it  has  not  been  degraded  by 
friction.  The  six  general  tyjx's  of 
lirmluction  by  this  method  are: 

1 .  Coating  permeable  non-conduct- 
ing material   other  than   fabric. 

2.  Oiating  imjiermeable  non-con- 
(iucturs  by  metal  spraying. 

.^.  Preparing  certain  types  of  mold- 
ed iir  di]iped  goods  by  de]iosition  on 
melal    forms   and    stripping. 

4.  .Sheet  rubber  ])roduction  by  elec- 
trddeiiosition. 

,^.  Coating  metal  surfaces  with  rub- 
ber, vulcanized  either  soft  or  hard  and 
lit   variable  thickness. 

f>.  Im]iregnating  and  coating  fab- 
rics lo  any  desired  thickness. 

Although  the  character  of  the  metal 
I  Continued  on  f'(i(lf  72) 


Steam  Roundhouses 

A  rcCL-iit  and  iiii|"irtam  ilevulopnu-nt 
in  the  steam  railrDad  industry  is  the 
construction  of  locomotive  round- 
houses with  hi.tjh  pressure  steam  plants 
to  recharsje  the  locomotive  with  steam 
while  they  are  at  the  terminal  instead 
of  hnildiui,'"  and  maintainiuij  tires  in 
each  individual  locomotive. 

.Most  roundhouses  of  this  type  use 
steam  at  aliout  22^  pounds  without 
su])erheat.  In  some  cases,  however,  the 
steam  is  used  at  a  lower  pressure  and 
superheated. 

The  latest  installation  of  this  direct 
steamiui,'  system  is  at  ."^cattle,  Wash- 
ins^ton.  where  a  terminal  has  been  built 
wliich  ha>  a  roundhouse  for  storing  24 
locouKttives.  .'^team  at  225  ]iounds  is 
carried  in  a  six-inch  main  fmni  the 
power-])lant  to  the  roundhouse,  and 
there  branches  into  one  five-inch  main 
servinir  nineteen  locomotive  tracks  and 
one  three-inch  branch  serving-  five 
tracks. 

In  additicju  to  the  hi.i,di  iiressure 
steam  main  there  are  three  other  pipe 
lines  from  the  power  house  to  the 
roundhouse.  <  )ne  of  these  lines  is  for 
lilowint:;  oft'  the  contents  of  locomo- 
tive boilers  that  are  emptied  in  the 
roundhouse.  Another  line  is  for  >u]'- 
]ilvin,tr  fresh  water  at  a  pressure  of  1 10 
[lounds  for  fillint,''  locomotive  boilers, 
and  the  third  line  is  for  hot  water  to 
wash  out  the  boilers.  All  mains  are 
carried  overhead.  At  each  track  the\- 
ha\e  a  cast  steel  mixing  chamlier.  in 
which  the  hii^b  jiressure  steam  and  hot 
fillint,^  water  lines  are  connected 
together. 

From  the  mixing  chamber  a  flexible 
hanging   ]]ipe   is   provided    for   connec- 


tion t(i  the  locomotive.  This  is  con- 
nected to  the  blow-oft"  cock  in  the 
bottom  water  leg  of  the  fire  box.  \\'hen 
the  overhead  connection  to  the  blow- 
oft'  main  is  ojiened  the  steam  pressure 
on  top  i>f  the  water  in  the  locomotive 
boiler  forces  the  water  out  through  the 
blow-oft'  main  back  into  a  separator, 
froiu  which  it  is  taken  to  a  jet  con- 
denser. 

If  the  boiler  does  not  have  to  I)e 
em])tied  for  washing  out  or  rejiairs.  a 
half-inch  by-]iass.  or  floating  valve,  is 
iipened  allowing  the  high  |iressure 
steam  to  flow  ])ast  the  main  direct 
steaming  valve  and  into  the  locomo- 
tive through  the  flexible  pipe  connec- 
tion to  the  blow-off  cock  at  a  sufficient 
rate  to  maintain  about  100  ]iounds  ]ires- 
sure  on  the  locomotive  during  the 
lavover.  A  locomotive  in  storage  in 
this  manner  can  have  its  ]iressure 
boosted  up  so  that  it  will  have  a  work- 
ing Iiressure  in  a  few  minutes. 

.\11  fires  are  extinguished  before  the 
locomotives  are  put  in  the  round  house 
and  are  not  relighted  until  it  li;is  been 
moved  out  of  the  house. 


River  Made  to  Flow  Underground 

In  I'LM,  the  cuy  of  .<t.  Louis.  .\lo.. 
commenced  work  on  altering  the  course 
of  the  River  1  )es  Peres  and  to  this  day 
the  work  is  >till  going  forward.  When 
the  task  is  comjileted  a  l.i  mile  stretch 
of  the  river  will  flow  through  a  horse- 
shoe tunnel  M  feet  wide  and  2' >  feet 
high. 

The  estimated  co^t  of  the  jiroject  will 
be  about  Sll.(M«i.(KlO.  averaging  about 
,^X.s( ).( )( K »  to  the  mile. 


e.  shop  and  power  plant.  Great   Northern   Railway.   Seattle. 


Element  No.  91 

Protactinium  i  chemical  symbol  I-.t 
or  I'a)  with  an  undetermined  molecu- 
lar weight  has  finally  i>een  isolated 
after  research  by  .\ristid  \'.  Grosse. 
Director  of  the  Chemical  Research 
Institute.  Shanghai.  China.  Xo.  91  is 
not  a  newcomer  in  the  ])eriodic  table, 
however,  since  this  extremely  radioac- 
tive element  was  first  predicted  more 
than  sixty  years  ago  by  the  great  Rus- 
sian scientist,  D.  I.  Mendelieff.  when 
he  was  compiling  the  periodic  table  of 
elements. 

Comiiarable  iiroperties  have  lieen 
discovered  in  ]irotactinium  and  in  radi- 
um. Xo.  91  evolves  alpha,  beta,  and 
gamma  ravs  to  a  much  greater  extent 
than  does  radium.  Other  very  valu- 
able facts  which  were  determined  dur- 
ing the  exacting  ex])erimental  work 
>how  that  the  average  life  of  protac- 
tinium is  4().000  years  as  compared 
w  ith  2. .^00  years  for  radium.  Signifi- 
cant in  the  isolation  of  this  element  is 
the  fact  that  the  ])ure  product  may  be 
]irocured  from  the  by-j)roducts  of 
radium.  Chemists  have  indulged  in  the 
]iroblem  of  extracting  the  very  valu- 
able element  from  the  uranium  wastes, 
which  already  have  yielded  radium. 
Since  ]irotactinium  is  twice  as  rare  as 
radium  we  naturally  conclude  that  the 
cost  of  isolation  would  be  iirohiliitive. 
since  at  the  jiresent  time  the  cost  of 
one  gram  of  radium  is  SfK^.OOO:  but 
extensive  wastes  from  radium  factories 
otter  an  expedient  for  cheap  produc- 
tion. 

P>elgium  anil  the  United  States  are 
the  onlv  two  countries  where  sufficient 
raw  materials  have  been  found  to  pro- 
duce Xo.  91  on  a  large  scale.  Figures 
>how  that  radium  waste  in  the  United 
.states  has  one  hundred  grams  of 
protactinium  stored  in  it.  a  large 
(|uantitv  when  we  consider  that 
the  world's  radium  supply  since 
its  beginning  has  l)een  a  mere 
three  hundred  and  fifty  grams. 
Protactinium  can  be  extracted 
in  a  ])roportion  of  one  jiart  to 
ten  million,  when  the  finest  sani- 
])les  of  uranium  ore  are  used. 

It  is  thought  that  the  element 
mav  help  revolutionize  the  the- 
orv  of  radioactivity,  not  because 
it  is  so  cs.sentialjy  different  from 
other  radioactive  elements,  but 
because  enough  of  the  rare  sub- 
stance  mav    be   isolated    to   allow 
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(k-ternii»ccl  research  into  the  mysteri- 
ous properties  involved.  This  extreme- 
Iv  heavv  element  is  unusual  for  it  is 
the  only  radioactive  element  known 
which  is  a  metal,  and  consequently  we 
can  assume  that  the  field  of  metallurt,fy 
niav  he  enliijhtened. 


World's  Largest  Transformers 

The  largest  transformers  in  the 
world  have  heen  built  for  use  hy  the 
Pennsylvania  Power  &  Light 
Company  for  the  transfer  of 
energy  at  their  ]ilant  located  at 
F.ushkill,  Pa.  Four  of  these 
huge  transformers  were  built. 
Each  transformer  is  35  feit  hi^h 
and  covers  a  floor  area  ot  22  In 
2.3  feet.  Each  transformer  \\ti<,hs 
ap]iroximately  300  tons  and  i<. 
quires  more  than  three  tank  lii^ 
of  oil  or  32,000  gallons. 

The  transformers  are  i  iti  1  it 
220,000  kv..  but  were  testtd  it 
570,CKX1  kv..  which  is  the  hi^lust 
voltage  that  has  ever  been  a])])lRd 
to  a  power  transformer  1  he 
core  of  each  trans formei  eon 
sists  of  sixty-three  tons  ot  Hni 
inations.  The  coils  eontain 
fifteen  tons  of  cii])])er,  which  give 
windings  that  are  ;ib(iut  ?i2  miles 
in   length. 

T(i  nidve  the  transformers  in 
the  course  of  shipment  required 
the  services  of  a  number  of  men 
almost  equal  to  the  number  re- 
(|uired  to  move  and  load  a  large 
circus.  l<'ift_\-six  freight  cars 
were  necessary  to  transport  the 
transformers  and  parts  to  their 
destination.  The  weight  of  each 
transformer  as  prepared  for 
shi])meiit  was  270,000  pounds.  It 
was  necessary  to  use  a  special  ty])e  of 
depressed  car  equipment  to  permit 
clearance  under  vehicular  and  cross 
line  bridges.  At  the  bridge  at  Cald- 
well, X.  J.,  the  tracks  were  temporarily 
lowered   18  Inches  to  permit  clearance. 

Each  transformer  was  packed  in  a 
specially  designed  shipping  tank.  In 
order  to  meet  the  shipping  demands  of 
the  b'.rie  l\,-iilr(i;id.  the  oil  was  drained 
from  the  trans fdrmers  and  the  ship- 
ping tanks  were  filled  with  drj'  nitro- 
gen gas  to  preserve  the  insulating  prop- 
erties of  the  coils  during  transit. 


sey  Jviver.  The  tunnel  will  have  a 
total  length  of  2.16  miles  and  will  have 
;in  interior  diameter  of  46  feet  3  inches. 
It  will  accommodate  four  lines  of 
vehicles  and  ])ossil)ly  a  street  car  line. 
X(]  delinite  decision,  however,  has  been 
reached  im  the  matter  of  alloting  sp.'ice 
fur  the  car  line. 

In  .\pril,  1928,  the  work  nf  1,-iying 
a  preliminary  tunnel  along  the  line  ui 
the  future  main  tunnel  was  com]3leted. 
The  pur])osc  of  laying  the  tunnel  was 


Largest  Underwater  Tunnel  in 
England 

Plans  for  impniving  cnmmunication 
between  Liverpool  and  Birkenhead. 
England,  under  consideration  for  many 
years  will  now  be  realized  following 
Parliament's  approval  of  the  plan  of 
constructing  a   tunnel   mider   the    Mer- 


Typical   double  di 


to  enable  the  engineers  to  explore  the 
ground  and  determine  the  relative 
amount  of  labor  that  would  have  to 
be  involved  in  the  construction  work. 
Since  the  results  proved  very  favor- 
able initial  steps  have  been  t;iken 
toward  the  construction  of  the  main 
tunnel.       

Oil  Power 

Diesel  engines,  the  byword  in  scores 
of  modern  engineering  projects,  have 
been  triumphant  again  in  industry  by 
their  adaption  to  railroading.  The 
Canadian  Xation;il  l\;iiKvays  have 
built  a  new  ty|ie  of  oil  consuming  "iron 
horse"  known  as  Xo.  *KKK). 

Crude  oil,  considered  as  the  lowest 
form  of  quick,  combustion  fuel,  is 
being  used  as  the  fuel  in  propelling 
the  compact  Diesels  with  their  dyna- 
mo attachments,  which  develo|i  in 
excess  of  1.^00  borseiiower.  Xo.  "(K)() 
has  two  units  of  1  .s()0  horse])ower  that 
siqiph'  sufficient  power  t<i  drive  :i  com- 


plete tram  under  the  most  adverse 
conditions.  A  transcontinental  test 
run  was  conducted  to  discover  the 
f.aulty  and  commendable  features  of 
the  new  locomotive.  Xot  only  did  the 
locouKitive  take  the  rolling  stock  on  a 
record  smashing  journey  from  Mon- 
treal to  X'ancouver  in  67  hours,  but  a 
profit  very  seldom  made  in  railroading 
was  earned.  On  the  entire  trip 
five  drums  of  crude  oil  were  consumed  : 
this  ])oint  deserves  consideration  when 
it  is  known  that  crude  petroleum 
costs  but  a  few  cents  a  gallon. 

More  ])ower  and  less  tonnage 
has  been  the  .secret  of  this  re- 
markable invention.  Diesels 
require  no  auxiliaries  which  are 
so  ]iotent  in  the  steam  engine.  .\ 
minimum  ;imount  of  ])etrol  is 
necessary  to  keep  the  pistons 
pum|)ing,  but  ]jresent  dav  loco- 
motive motor  supplies  have  al- 
ways been  available.  It  seems 
evident  that  a  revolution  is  on 
the  horizon  since  the  historv- 
making  trij)  of  this  new  loco- 
motive. 

.Steam  trains  have  never  been 
able  to  maintain  a  rate  of  s]u-ed 
in  excess  of  30  miles  per  hour 
while  traveling  a  mountain  coun- 
try. In  comjiarison,  the  Xo.  9000 
■'ittained  a  speed  of  60  miles  ])er 
hour  with  no  visilile  effects  on 
the   driving  mechanism. 

With  oil  as  fuel,  the  smoke 
nuis.ance  is  abolisbeil.  The  un- 
liurned  carbon  ex])elled  from 
steam  locomotive  flues  alw.avs 
had  a  bad  effect  on  health.  It  is 
hopcfl  that  the  record  set  by  Xo. 
9000  will  encourage  the  ])roduc- 
tiiju  of  more  engines  of  this  tvpe. 

Wood  Tunnel 

A\'ood  as  a  lining  for  tunnels  is  cre- 
ating an  engineering  precedent  in  the 
two  mile  shield-driven  tunnel  which  is 
being  built  to  supply  water  from  the 
River  Rouge  to  the  new  Ford  jilant  at 
Detroit.  At  the  bottom  of  a  seventv 
foot  shaft  a  huge  .steel  .shield  19  feet 
in  diameter  will  be  forced  horizontally 
through  the  earth  by  twenty  hvdraulic 
jacks.  As  the  shield  is  pushed  along 
the  tunnel,  longleaf  yellow  pine  tim- 
bers, four  feet  long  and  eight  inches 
square,  are  lined  behind  it.  These 
timbers  are  beveled  and  fitted  around 
the  ])eri])hery  of  the  tunnel  so  that 
they  are  held  in  place  by  the  ] ires- 
sure  of  the  surrounding  earth.  The 
use  of  wood  for  this  i^urpose  is  new. 
Cast-iron  has  been  the  conventional 
mati'ri.-il  for  this  puriiose.  Ti'sts  m;ide 
on  the  timber  have  slmwn  that  the 
timber  more  than  nu'ets  the  demands 
I  C'oiitiinird  cii  paiic  72) 
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As  yoH  think,  you  lra',\-l :  and  ,i.v  you  lore,  you  atiraet.  You  are  today  leliere  your  tliouglits 
take  yon.  )'ou  eaii  n.ot  .-.MO/'r  llie  result  of  your  thoughts,  but  you  ean  endure  and  learn,  be  it 
base  or  beautiful,  or  a  nii.vture  of  i'olh.  for  you  leill  aheays  gravitate  toxeards  that  u-hich  you, 
seerelly.  wo.':!  love,  hi  your  hands  leill  be  l^laeed  the  e.vaet  results  of  your  thouiihts:  you  zeill 
reeeiie  that  whieh  y<<u  earn:  no  more,  no  less,  il'hatever  your  f^resenl  envirouineut  may  be, 
xou  zeill  fall,  remain,  or  rise  :eilh  your  thoughts:  your  wi.<dom,  your  ideal.  You  will  beeome 
as  sjuall  as  your  eonlrolliiig  desire:  as  great  as  your  dominant  asfiration. 

— James  .Allan. 


«-]\  4-ACHINE  MYTH."  I'Ik  -Machinr 
iVJL  Mytli"  i>  an  idea,  originating  years 
ago,  tliat  the  effect  of  lahor  saving  machinery 
is  to  reduce  employment  and  to  reduce  wages. 
A  myth,  as  we  know,  is  an  assumption  that 
is  accepted  because  it  is  easy  to  believe,  and 
is  not  based  on  fact  and  reasoning  power. 
The  "Machine  Myth"  is  tyiiical. 

The  glory  and  the  cuUure  of  Greece,  .ind 
other  ancient  nations  were  a  result  of  tin- 
adoption  of  slavery.  Without  slavery  there 
would  liavc  been  no  science,  no  philosophy 
no  art.  no  literature,  no  leisure,  .ind  no  emu- 
fort.  Today  machines  .ire  our  slaves,  with- 
out which  we  too  could  not  enjoy  the  l)ene- 
tits  of  civilization.  ".Man."  Garlyle  says, 
■'K  a  tool  \ising  animal." 

There  have  been  three  periods  in  the  liis- 
lor>  of  modern  civilization  in  which  we  liave 
forged  ahead  with  exceptional  rapidity.  The 
lirst   w.is   the    IniUistrial   Revolution,    follow - 


nig  the  introduction  of  the  steam  engine, 
wiien  machines  started  to  become  used  in- 
dustrially. The  next  period  followed  the 
perfection  of  the  alternating  current  ■system. 
f(]r  iiower  use  <lnring  the  last  century.  It 
marked  the  beginning  of  the  use  of  electrn' 
power,  with  new  possibilities  and  new  eon- 
\ennuces.  The  tinal  period,  just  after  the 
w.ar.  ^^a^  the  installation  tif  automatically 
rotUrolK-d  .ipparalns.  Machines  to,,k  I'he 
place  of  men.  douig  all  ^orts  of  iobs  better 
.nid  more    .iccurateU. 

It  b,l^  be.ii.  and  l^.  belie\e<l  liy  many  that 
llie  rc■^nll  i^  unemployment.  o\  er  iirodnction, 
ami  a  leiidenc  \  lo  change  man  from  a  dis- 
tnicl  iniluidu.ii  lo  a  mechanical  robot.  Xone 
of  these  things  are  true.  Tluri'  probably 
wa>  a  time  during  which  tlu\  were  more 
nearly  so.  Iiul  now  conditir)US  h,i\e  changed. 
\  nrin  is  uol  permanently  located  in  one 
spot    .and    hi    to   d,,    .mly    one    kind    of    work. 


Tod.iy.  the  effect  of  iucre.aseil  priKlnction  is 
P,  raise  ihi'  wages  ,,i  the  worker.  This. 
with  ibe  lower  cost  of  goods,  increases  his 
buying  power;  his  standard  of  living  is 
r.iised,  auil  his  deniands  increase.  As  his 
demands  increase,  production  increases,  more 
men  :ire  hired,  and  the  residt  is  the  so-called 
"beiKwolent  circle."  in  which  conditions  im- 
pro\i>  steadily.  As  the  desires  of  lahor  seem 
iiis.iliable.  prosperity  continues.  The  auto- 
mobile iudustrv  illustrates  this  \ery  nicely. 
.Machinery  made  possibk  cheap  ears;  cheaii 
ciirs  me.int  .an  increased  demand  by  the 
middle  1  lass,  increased  production  reduced 
prills  still  further,  which  iu  turn  increased 
the  demand.  All  the  while  tile  number  of 
men  emiiloyed  was  steadily  growing.  It  was 
just  this  sort  of  thing  that  has  made  the 
Aineric:m   lib.uir  what   he   is   lodav. 
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NEW  QUARTERS  have  been  as.-,igncd 
to  the  .Iniioiir  Eiigiiicci:  The  new 
(iflice  is  located  on  the  first  floor.  Cliapin 
Hall,  the  third  door  south,  directly  across 
from  the  new  rooms  of  the  Campus  Club. 
Instead  of  the  small  single  room  that  we 
formerly  occupied,  the  new  office  has  a  large 
room  with  a  direct  view  of  the  street  and  a 
small  room  for  storage  of  cuts  and  the  files. 
We  are  very  much  satisfied  with  the  larger 
and  lighter  rooms  and  are  sure  the  more 
cheerful  atmosphere  will  help  us  to  work- 
more  cfficientlv. 


ENGINEERS  AND  ENGLISH.  Kng- 
lish  i-.  Hill  a  popular  cmirsi-  in  a  ttclmical 
>choul.  It  is  IcK.ked  upc^n  by  s.  ■me  students 
as  a  nuisance  and  a  bother,  which  should  not 
be  tolerated.  .\s  a  result  of  this  feeling, 
these  students  do  not  attempt  to  make  any 
effort  to  obtain  anything  out  of  this  course. 
In  their  ignorance  they  look  down  u])on  a 
thing  which  should  be  their  greatest  asset. 
They  fail  to  reco.gnize  that  a  thorough  train- 
ing in  English,  grammar,  or  self -expression 
is  a  very  necessary  thing  for  success  after 
graduation. 

A  large  concern  needs  men  in  technical 
branches.  It  gives  notice  to  an  engineering 
institute  that  it  will  interview  men  for  tlie 
purpose  of  obtaining  a  number  for  certain 
positions.  The  Institute  sends  men  in 
answer,  as  a  result.  Now,  put  yourself  in 
the  position  of  the  person  who  is  interview- 
ing these  men.  An  engineering  graduate 
walks  into  your  office.  The  records  show 
that  he  is  one  of  the  highest  in  the  class.  A 
glance  shows  that  he  is  neatly  dressed  and 
has  a  good  appearance.  However,  when  he 
starts  to  answer  your  questions  you  are  in 
doubt.  He  is  ill  at  ease.  He  stutters,  paus- 
ing for  long  intervals  in  search  of  the  words 
that  will  not  come.  His  vocabulary  is  very 
limited.  In  short,  he  does  not  talk  like  a 
college  graduate.  You  ask  him  technical 
questions.  He  knows  the  answers  but  he 
again  stutters  in  search  of  words.  The  wlnile 
thing  is  that  he  cannot  express  himself.  He 
does  not  impress  you  as  you  think  a  college 
graduate  should. 

On  the  other  hand,  suppose  another  young 
man  walked  into  your  office.  He  also  is  ill 
at  ease  but  he  answers  your  questions  in  a 
clear,  distinct  tone  of  voice,  choosing  his 
words  carefully.  His  enunciation  of  the 
English  language  makes  you  think  of  your 
English  teacher  back  in  high  school.  His 
words  flow  from  his  mouth  in  a  cool,  voluble 
manner.  He  just  sounds  good.  He  knows 
how  to  express  himself.  He  has  plenty  of 
confidence. 

Xow  ask  yourself  this  question:  Which 
man  would  you  hire?  Which  man  would 
you  want  to  represent  your  idea  of  a  college 
graduate? 


HTHE  FRONTISPIECE  i.^  an  architects 
-'•-  drawnig  of  the  new  John  G.  Shedd 
.■\quariuin  in  Grant  Park.  This  magnificent 
marble  structure,  when  completed,  will  be 
the  largest  fisheries  exhibition  in  tlie  world 
with  a  stock  of  8.030  fish  of  all  descriptions. 
The  building  is  located  on  the  lake  shore. 
near  the  Field  Museum  and  opposite  the 
Adler  Planitarium.  Its  erection  was  made 
possible  by  a  three  million  dollar  gift  of 
John  G.  Shedd.  chairman  of  the  board  of 
directors  of  .Marshall  Field  &  Co.  The  build- 
ing was  opened  for  inspection  last  month 
and  it  is  expected  that  the  fish  exhibition 
will  be  complete  by  )ilay.  In  the  center  of 
the  rotunda  is  a  pool  arranged  to  represent 
a  swamp,  waterfalls  and  two  small  lakes. 
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HTHE  COVER  .-huu.  om  ol  the  tuo 
JL  sister  ships.  ZRS-4  and  ZRS-5  now  in 
the  process  of  construction,  as  it  will  look 
flying  over  the  nation's  capital.  The  Graf 
Zeppelin  demonstrated  that  practicabilitv  of 
this  type  of  ships  for  long  distance  travel. 
These  new  ships,  almost  double  the  size  of 
the  Graf,  bring  ime  to  wonder  when  the 
limit  in  size  will  be  reached.  Greater  size 
means  greater  carrying  capacity  and  an  in- 
creased cruising  radius.  When  the  advan- 
tages due  to  increased  size  are  balanced  by 
the  disadvantages  of  increased  bulk,  cost, 
maneouverability,  and  storage  facility  prob- 
lems, then  and  ..nlv  then  will  the  size  remain 
fixed. 


The  Xixetv  and  Xixe 

/(",-  hear  about  the  clc:;-!-  iiiiiii. 
The  mail  zchn  leads  the  Hue. 
But  seldom  do  icc  Itear  ahoul 

The  other  ninety-nine : 
The  men  zelio  braz-ely  battle  in 

A  u'Orld  of  enterl'rise. 
il'Iio    form    the    stef'pijit;   sto}ie<:    on 
:ehieh 
The  ele-eer  man  may  rise. 

The  zeheel  of  life  is  not  of  east 
That  issues  from  the  mould. 

On  each  small  part  depends  the  heart 

ll'hieh  hath  the  greater  hold: 
7  he  outer  piiii(nis  may  rez'olz'e 

.ind  glisten  in  the  sun. 
But  it's  the  oil-stained  eoiis  beneath 
On  zehieli  thi>se  pinions  run. 

Cooperation  is  the  Zi'ord 
That's  zeorthy  of  a  thought. 
By  that  alone  ean  all  men  i/ain 

The  brotherhood  long  sought: 
haeh  man  has  got  his  part  to  play. 

Eaeh  man  ean  hope  to  shine. 
But  he  zeho  leads  must  surely  needs 
The  I'lher  ninety-nine. 

.iulhor   rnkn.ner. 


TIME.  When-  tniie  began  and  when 
time  will  end  nobody  knows.  Time  has 
been  defined  by  Karl  Pearson  in  the  follow- 
ing tnanner :  "Of  time  as  of  space  we  cannot 
assert  a  real  existence;  it  is  not  in  things, 
but  is  our  mode  of  perceiving  them."  Time 
is  purely  a  relative  thing  and  yet  if  we  come 
to  a  realization  of  what  it  really  is  we  have 
one  of  the  most  valuable  things  in  life. 

In  this  modern  age  it  is  getting  things 
accomplished  in  the  smallest  numlx-r  of  min- 
utes possible  that  counts.  Everything  is  done 
along  as  speedy  a  plan  as  possible.  Airplanes, 
automobiles,  ships — all  kinds  of  vehicles  and 
transportation — are  made  so  as  to  cover  a 
great  deal  of  spare  in  a  very  short  time. 
Thus  one  can  see  that  time  conception  plays 
an    important   part   in   one's   life. 

As  engineering  students  we  haw  a  certiiin 
amount  of  work  to  be  done  in  a  linn'ted 
number  of  hours.  To  waste  this  time  is 
foolhardy,  to  grieve  over  it  is  unw'ise.  If 
we  plan  our  study  with  time  conception  in 
mind  we  can  surely  accomplish  a  lot  more 
in  a  smaller  numlx-r  of  hours.  When  wc 
come  to  school  we  are  told  that  to  learn  how 
to  study  is  one  of  the  most  important  tilings 
in  a  student's  career.  .Surely  how  to  use 
our  time  is  just  as  important.  .A  study 
schedule  planned  with  this  idea  in  view 
surely  would  better  a  student  and  .save  him 
a  lot  of  grief.  Meditating  study  causes  more 
worry  than  getting  down  to  business  and 
it  is  a  waste  of  precious  time.  .Ask  your- 
self this  question.  "Have  I  a  proper  concep- 
tion of  the  value  of  time?" 


59 


XJTONORARIES,  Our  freshman  may  per- 

^  -^  haps  lia\e  seen  the  various  keys  dis- 
played ..n  the  watch  chains  of  upperclassmen 
and  wondered  what  they  represented.  Others 
have  heard  vague  talk  of  honorary  fraterni- 
ties but  do  not  understand  their  aims,  pur- 
poses, and  the  elegibilitv  of  prospective  can- 
didates. 

There  are  nine  honi.nir\-  societies  at  .\r- 
mour:  Tau  Beta  Pi.  engineering:  Pi  Tau 
Sigma,  mechanical  engineering:  Eta  Kappa 
Xu,  electrical  engineering:  Phi  Lambda 
Upsilon,  chemical  engineering:  Chi  Epsilon, 
civil  engineering:  Salamander,  fire  protec- 
tion engineering:  Scarab,  architectural: 
Sphinx,  literary  :  and  Pi  \u  Epsilon.  musical. 

Their  purpose  is  to  provide  an  incentive 
for  the  attainment  of  a  high  standard  of 
scholarship  and  also  to  reward  those  who 
have  attained  this  high  standard.  However, 
membership  is  not  decided  on  scholarship 
alone.  Scholarship  only  makes  the  man  eli- 
gible for  memliershii),  and  in  addition  he 
must  have  displayed  marked  leadership,  in- 
itiative and  character.  Social  good-fellow- 
ship, activities,  and  attitude  toward  the  work 
all  help  in  the  selecti'His.  Most  of  the 
societies  take  in  men  in  their  junior  or  senior 
year  that  are  in  the  upi)er  quarter  of  their 
class  scholastically.  It  is  well  worth  the 
while  of  the  freshmen  and  sophomores  to 
keep  these  societies  in  mind  and  to  work 
with  this  goal  ahead. 


lOHN  NAPIER,  the  inventor  of  lo.gari- 
J  thnis.  was  born  at  Mcrchiston.  near 
Edinburgh,  in  1550  about  the  time  that  the 
Reformation  of  Scotland  was  beginning.  In 
1563  he  matriculated  at  St.  Salvatore's  Col- 
lege. St.  .\ndrcws. 

Early  in  his  college  life  Xapier  showed  a 
marked  aptitude  toward  religion,  and  be- 
came a  champion  in  the  cause  of  Protestant- 
ism. He  was  appointed  a  member  of  various 
cr)mmittees  dealing  with  church  problems 
and  about  the  year  1595  he  published  the 
I  ook  Plaine  Discovery.  This  may  be  called 
the  first  interpretation  of  the  theological 
work  in  Scotland,  for  it  is  quite  without  a 
predecessor  in  its  own  field.  Of  course 
Xapier  lived  during  the  time  when  religious 
factions  fought  fiercely  for  their  viewpoints 
and  his  works  may  be.ir  a  partial  preference 
for  his  own  sect. 

.After  the  publication  of  Plaine  Discovery 
Xapier  seems  to  have  had  a  change  of  heart. 
\'arious  docum.ents.  bearing  his  signature, 
tell  of  the  many  imidements  of  war  he  de- 
signed. Some  were  tried  out  and  according 
to  Sir  Thomas  L'rquhart  a  piece  of  artillery 
made  by  Xapier  was  fired  upon  a  plain  in 
Scotland  with  great  success. 

Little  is  heard  of  Xapier  till  loI4  when  he 
introduced  his  book  of  logarithms  which  con- 
sisted of  fifty-seven  pa.ges  of  explanatory 
matter  and  ninety  pages  of  tables.  In  1617 
he  publis'-ed  the  Rabdologia  a  duodecimo  of 
one  hundred  fifty- four  pa.ges.  In  this  b<iok 
he  describes  three  methods  of  mulliplying 
and  dividing. 

Xapier  died  .April  14.  I(il7.  In  the  period 
of  sixty-seven  years  he  ha<l  written  the  first 
theological  treatise  in  Scotland,  desi.gncd  im- 
plements of  war.  and  lastly  gave  to  the 
scientific  world  the  method  for  working 
laborious  problems  and  computations  with 
ease  and  rapidness. 

The  treatise  of  logarithms  by  Xapier  can 
be  placed  in  the  history  of  British  science  as 
second  to  that  of  Xewton's  Principia.  Truly, 
a  brilliant  man. 


Tau  Beta   Pi 

Ti  I-  i-liaptcr  ul  Tail  Uulu  I'i  at  Armour 
will  ha\x-  its  informal  initiation  on  Jan.  14. 
l'i,il>.  The  following  men  will  undergo  tlK- 
ritual,^  at  that  time:  G.  \V.  Baker.  '30;  X.  U. 
Bufhling.  ■,50:  E.  Blomme,  30:  \V.  Trognitz. 
\M):  E.  \V.  Mnllins.  '30;  \V.  X.  Alderman. 
•.51);  |-.  B.  Attwood.  '31;  C.  F.  Vojtech.  jO. 
and  I".  T.  Link,  Jr.,  '31.  They  will  be  for- 
niall>   imtiated  into  membership  Jan  22.  19,50. 


Pi  Tau  Sigtna 

The  rir.-.t  of  the  major  activities  of  Ar- 
mour Delta  was  a  pledging  smoker  held  on 
Oet.  JS.  at  which  were  pledged  J.  E.  Hig- 
yin-.  A.  E.  Xelson.  H.  H.  Stebbins.  and  M. 
H.  \"an  Der  \'elde.  seniors,  and  C.  T.  Link 
anil  I-,  1~.  Strassenburg,  juniors.  Followin 
the  u^ual  period  of  preparation  on  the  pai' 
of  the  pledges,  an  invitation  ceremony  w  i 
held  Deo.  13th  which  included  a  banquet  i 
(.otil'ee  Dan's. 

.\t  the  national  convention  of  the  nui- 
ci  apter>  of  Pi  Tau  Sigma  held  this  year  .r 
Cincinnati.  Armour  Delta  was  rcpresenteil 
by  H.  Faulstich.  Several  very  important 
measures  were  passed  which  will  aid  great- 
ly in  bringing  the  various  chapters  an<! 
alumni  into  closer  bonds  of  fellowship. 

The  officers   for  this  semester  are; 

E.   K.   Rowley,  president. 

C.  (i.  Anderson,  vice  president. 

H.  W.  I'aulstick.  treasurer. 

K.   .\1-   Spencer,  recording  secretary. 

(      1".   N'ojtecli.  correspondin.g  secretary. 


Salamander 

Tl;e  honorary  fire  protection  engineerui 
society  at  .Armour  had  their  semi-annual  iir 
tiation  .smoker  on  the  evening  of  Decemb. 
18.  1929.  at  which  time  the  following  m< - 
were  admitted  to  membership;  C.  H.  lone 
',50;  I.  Losstnan.  '30;  .A.  C.  Haegle.  '30:  N 
C.  Xarten.  '30,  and  .A.  F.  Wilde.  '31.  Th^ 
members  took  this  occasion  to  bestow  lion 
orary  membership  ui)on  Mr.  Fitzgerald  o 
the  Underwriters  Lalwratories.  He  was  th( 
bead  of  the  Fire  Protection  Engineering  dc 
partment  at  the  tli-ie  it  was  introduced  intc 
.\rmour  and  was  instrumental  in  ori;auizin;. 
the  course. 


Chi   Epsilon 

Th.e  .\rniour  chapter  of  Chi  Kp>ilon.  the 
honorary  civil  engineering  fraternity,  has 
carried  on  its  work  through  the  medium  of 
regular  weekly  meetings  held  on  \\\dnesda.\ 
afternoons  at  3:30.  Pledges  and  members 
attend  and  carry  on  the  work  of  promoting 
fellowship  among  the  inembers  and  stimulat- 
ing an   interest  in  their  chosen  profosion. 

i"he  following  men  are  pledged  thi^  semes- 
ter :  (..  \V.  Kohout.  .\1.  O.  Xelson.  and  R.  .A. 
West.  Plans  are  being  made  for  the  semi- 
:innual  initiation  baiuiuet  and  theater  party 
to  Ik-  held  in  the  near  fiUnre.  .\lumni  .ind 
f;uult\    member^   .ire   exiiected    t.i   .ttleinl. 


OUR   VARSITY   CAPTAINS 

Track 

Donald   J.    Paul,    '30 

(.)ur  track  team  this  year  will  lie  under 
the  leadership  of  Don  Paul,  a  senior  student 
in  the  Department  of  Fire  Protection  Engi- 
neering. He  was  born  in  Chicago  on 
September  16,  1906.  His  prep  school  train- 
ing was  completed  at  Lane  Technical  High 
School,  where  he  was  active  in  athletics, 
playing  tackle  on  Lane  Tech's  championshi]) 
team.  He  was  .\11-City  tackle  that  year. 
Paul  entered  the  University  of  Illinois  for 
a  year,  after  which  he  came  to  .Armour. 

Ever  since  coming  to  .Armour  he  has  been 
active  on  the  track  team,  winning  his  maior 
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Donald  J.   Paul 

".A"  in  his  freshman  ye.ir.  His  specialty 
is  the  shot-put.  and  his  ability  in  this  event 
has  won  for  him  the  Bartlett  Gym  Record 
:it  the  L'niversity  of  Chica.go.  He  also  placed 
fifth  in  the  Xational  Intercollegiate  meet 
last  June,  throwing  the  shot  a  distance  of 
47. .T  feet.  Don  also  offers  strong  competi- 
tion in  discus  throwing  and  in  the  high 
iuinp.  With  his  ability  in  winning  points 
and  his  aid  in  organizing  a  winning  team. 
Armour  can  look  forward  to  a  very  success- 
ful track  season. 

Paul  has  also  been  jirominent  in  other 
>cho(d  activities.  He  wa^  elected  President 
of  the  freshmen  class  and  while  a  sopho- 
more indicated  bis  ability  for  leadership 
when  lie  led  his  class  to  victory  in  the 
Sophomore-Freshman  Class  Rush.  Don 
also  served  on  the  Sophomore  Social  Com- 
mittee and  as  a  Junior  Marshall.  He  is  a 
member  of  the  Honor  ".\"  .Societv  and  the 
b.   P.  E.  S. 


F2ta  Kappa  Xu.  honorary  electrical  engi- 
neering fraternity,  held  their  informal  initi- 
ation in  their  rooms  in  Chapin  Hall  on 
December  1.  The  pledges  were  put  through 
a    strenuous   evening. 

The  formal  initiation  was  held  l>efore  a 
group  of  alumni  members  from  the  Chicago 
Chapter  on  December  18.  The  initiation 
took  place  at  the  Engineers'  Club  and  fol- 
lowed a  ImfTet  luncheon.  The  men  initiated 
were  Walter  L.  Filmer.  Edwin  W.  F. 
Hanke.  Carlton  E.  Rudelius.  and  Herbert  E. 
Stier.  seniors,  and  William  Drigot  and 
Rudolph  Patzelt.  juniors.  .Mumni  members 
of  Eta  Kappa  Xu.  from  various  concerns. 
gave  talks  for  the  benefit  of  Delta  Chapter 
on   employment   after   graduation. 

.A  theatre  party  is  being  planned  in  the 
near  future  and  many  alumni  members  are 
expected  to  be  present. 


Phi  Lambda  Upsilon 

Phi  I^imbda  Upsilon  held  its  informal 
initiation  in  its  rooms  on  Wednesday  after- 
noon. January  15,  at  which  time  the  follow- 
ing; men  received  their  kevs  ; 

Fred   B.    Attwood.   "31. 

Isadore  Drell.  '31. 

Homer   Z.    Martin.    '31. 
The    initiation    banc|uet    held    jointly    with 
Mask     and     Beaker,     professional     chemical 
club,    followed    that    evening    at    the    Union 
League  Club. 


Pi  Nu  Epsilon 

I'i  Xu  Eiisilon,  the  youngest  honorary 
fraternity  at  .Armour  is  now  three  years  of 
age.  The  members  of  the  organization  are 
proud  of  the  record  established  by  the  fra- 
ternity in  this  .short  time. 

.Many  interesting  meetings  have  been  held 
during  the  past  semester  with  Brother 
l-'rimk  Aste  acting  as  president.  One  of  the 
features  of  the  year  was  the  announcement 
of  a  contest  which  was  open  to  all  students 
of  the  Institute. 

The  men  considered  eligible  for  member- 
^llip  in  Pi  Xu  Epsilon  were  guests  at  a 
^moker  given  at  the  Delta  Tau  Delta  house 
on  the  evening  of  December  4.  .After  the 
men  had  proved  their  fitness  to  the  satis- 
faction of  the  actives,  they  were  given  the 
scarlet   and   gray   ribbons. 

R.  Eddy.  J.  Kovarik.  F.  O'Conor.  W. 
Schrader.  and  R.  Wilson  are  now  goin.g 
through  their  pledge  period. 


A.  \.  E.  E. 

The  Armour  branch  of  the  A.  I.  E.  E. 
attended  the  District  Meeting,  which  was 
held  under  the  auspices  of  the  Great  Lakes 
District,  with  its  headquarters  at  the  Drake 
Hotel.   December  2  to  4. 

.Among  the  points  of  interest  which  were 
attended  during  this  convention  were;  Craw- 
ford .Ave.  Generating  Station,  the  new  Chi- 
cago  Civic   Opera,   the   Illinois   Steel   Mills. 
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the  Western  Electric  factory,  and  the  Long- 
beach  automatic  telephone  exchange. 

At  the  student's  session,  a  paper  was  pre- 
sented by  Clement  J.  McDonald.  '29,  on 
"Electrical  Equipment  Aboard  M  o  d  c  r  n 
Steatn  Liners." 

Friday.  December  6.  1929.  Mr.  P.  F. 
W'areing.  engineer  in  charge  of  the  trans- 
mission experimental  laboratories  of  the 
Universal  Wireless  Communication  Com- 
pany, spoke  to  the  Armour  Branch  on  "Some 
Engineering  Problems  of  the  Universal 
W  ircless." 


The  club  is  the  proud  possessor  of  two 
new  rifles.  This  will  enable  more  members 
to  practice  without  having  to  wait  for  their 
turn  to  use  the  club's  rifles. 


F311is.   J.    Pccham,  J.    Sorensen.   T.   Leavitt, 
K.  Mulroney.  R.  Carlstrom  and  C.  Xclson. 


A.  S.  M.  E. 

Tl'.e  student  branch  of  the  American 
Society  of  Mechanical  Engineers  held  its 
first  meeting  October  25.  President  Stebbins 
<ipcned  the  meeting  by  explaining  the  pur- 
pose of  the  society  and  the  value  it  would 
be  to  a  student  in  acquiring  a  good  perspec- 
tive on  enginering  problems.  At  this  tneet- 
ing  Professor  Roesch  was  elected  honorary 
chairman. 

The  branch  has  had  a  very  good  start  in 
ita  activities  this  year.  In  addition  to  hav- 
ing outside  men  talk  from  time  to  time,  some 
time  has  been  devoted  to  enable  the  members 
to  become  accustomed  to  speaking  before  an 
audience.  Mr.  R.  ^L  Spencer,  diairman  of 
the  program  committee,  distributed  mimeo- 
.Ljraphed  blanks  which  when  signed,  pledged 
tlie  meinbers  to  give  a  talk  on  a  specified 
topic  at  some  future  meeting.  The  results 
and  benefits  of  this  system  are  evident,  judg- 
ing from  the  interesting  talks  which  have 
been  given  by  some  of  our  members. 

The  first  smoker  of  the  year  was  held  on 
December  11  at  the  Theta  Xi  house,  and 
more  are  expected  to  follow. 


Armour  Tech  Campus  Club 

just  before  the  Christmas  holidays  the 
Campus  Club  was  besieged  by  persons  with 
hammers,  saws,  and  other  instruments  of 
the  carpenter's  art  who  coinpletely  de- 
molished our  former  quarters.  But  now, 
phoenix-like,  new  rooms  have  been  decorated 
and  we  are  again  quite  comfortable. 

The  Campus  Club  wishes  to  thank  the 
Dean's  office  for  their  thou.ghtfulness  in  ar- 
ranging our  transfer. 

Preparations  are  being  made  for  our  an- 
nual banquet  tentatively  scheduled  just  after 
the  exams  at  the  Great  Northern  hotel.  In- 
stallation of  officers  will  be  held  at  the  ban- 
quet. Elections  will  be  held  the  third  week 
in  January. 

The  retiring  officers  are  : 

Executive  Secretary.  H.  H.   Stebbins. 

President,  M.  Zwart. 

\'ice-President,  L.  Statkus. 

Social  Secretary,  A.  Frost. 

In  closing  the  Campus  Club  imparts  to  the 
rest  of  the  school  our  best  wishes  for  a  pros- 
perous Xew  Year. 


Armour  Tech   Rifle   Club 

The  members  are  enthusiastically  practic- 
ing during  their  spare  time  at  the  range. 
The  match  with  St.  John's  College  rifle  team 
from  Brooklyn.  N.  Y..  was  the  first  of  the 
season.  The  match  was  fired  in  prone  and 
standing  positions :  the  five  highest  point 
men  being  counted  in  the  scoring.  Although 
the  .-Xrmour  riflers  had  a  lead  of  56  points 
in  the  standing  position,  the  St.  John's  team 
showed  their  superior  marksmanship  in 
prone  firing  when  thev  finished  119  points 
ahead.  The  final  score  stood  862  to  79Q  in 
favor  ..t   St.  John's  College. 


Phi   Kappa  Sigma 

\'arious  and  interesting  events,  happen- 
ing during  the  past  three  months  have  kept 
things  moving  for  the  men  at  the  Phi  Kap 
house.  Starting  the  season  with  an  inaug- 
ural dance  in  honor  of  its  rushees.  the  chap- 
ter found  pledging,  its  annual  Founders' 
Day  Banquet,  Parents'  Day.  Alumni  Smoker, 
and  the  Mid-semester  dance  well  upon  its 
heels  scarcely  before  the  smoke  of  battle 
had  cleared.  The  Rushee  dance  went  over 
successfully,  and  the  banquet,  in  commem- 
oration of  the  founding  of  the  fraternity  on 
October  19.  1850,  was  attended  by  the  active 
members  and  alumni  of  the  Northwestern. 
Chicago,  and   Arinour  chapters. 

On  November  23,  a  house  warming  dance 
was  given  which  was  open  to  the  friends 
of  the  chapter  at  the  Institute.  Together 
with  the  record  attendance  of  visitors  and 
the  regular  turnout  of  its  members  the 
chapter  was  obliged  to  use  its  new  home  to 
its  utmost  extent.  The  best  efforts  of  every 
man  in  the  house  were  directed  toward 
making  the  affair  a  success.  Music  of  just 
tlie  right  quality,  as  rendered  by  Coffee 
Dan's  Orchestra,  and  several  oriental  dances 
interpreted  by  a  professional  made  success 
a  sure  thing. 

The  Biennial  .Mumni  Smoker,  attended  in 
full  force  by  both  actives  and  alumni,  turned 
out  to  be  a  gatherin.g  of  new  and  old  friends. 
A  j.;rand  time  was  enjoyed  by  all. 


Delta  Tau  Delta 

December  ,il.  l'»29.  saw  the  house  trans- 
formed I  .Anyone  with  superstitution  of  any 
kind  would  not  have  dared  to  come  across 
the  door  step,  for  the  decorations  were  well 
chosen  and  placed  for  an  appropriate  "Fri- 
day 13th  Dance."  Bats,  black  cats,  and 
other  wierd  objects  formed  the  background. 
The  iTiusic  was  hot  and  supplied  the  finish- 
ing touch  to  one  of  the  best  pledge  dances 
held  at  the   house. 

James  M.  McAlear  '31  spent  a  week  with 
us  at  Thanksgiving  time  and  is  looking  much 
better  after  a  long  illness. 

Paul  Malm  '31  is  also  improving  after  his 
operation  and  has  been  around  for  a  few 
visits. 

Gamma  Beta  of  Delta  Tau  Delta  wishes 
to  extend  to  the  faculty  and  the  student 
body  of  Aririour  its  best  wishes  for  a  Happy 
New  Year. 


Theta  Xi 

An  informal  Hallowe'en  party  ;ind  dance 
was  held  on  October  2ti.  The  House  was 
decorated  for  the  occasion  and  a  large  con- 
genial crowd  attended.  The  next  atTair  was 
a  Sunday  afternoon  dinner  dance  held  on 
December  15.  Twenty-eight  couples  were 
present  to  make  this  one  of  the  biggest 
affairs   of   the   season. 

The  first  initiation  of  the  school  year  was 
held  on  the  7th  of  December.  The  five  new 
men  who  wear  the  T.X.  badge  are :  F.  I.e- 
Gradv.  M.  Lukev.  R.  Lona.  O.  Murphv,  and 
J.    Taylor, 

With  the  coming  of  the  second  semester. 
Theta  Xi  expects  <|uitc  a  few  former  mem- 
bers back  at  school.  Among  those  who  have 
been  out  for  one  or  more  semesters  and  are 
returning  are:  l.eroy  Booker  and  Harry 
Smethells. 

The  remaining  list  of  pledges  now  includes 
the  followini;  names:  G.  Belton.  W.  1).  I:ick- 
son.    W.    Tvler.    C.    Cleland.    C.    Mar.^h.    R. 


Sigma   Kappa   Delta 

On  December  21.  1929,  Sigma  Kajipa 
Delta  was  host  to  a  large  group  of  alumni, 
actives,  and  pledges  at  the  chapter  house. 
The  occasion  was  the  annual  Christmas 
dance.  Under  the  competent  guidance  of 
Brother  Roffee  the  afTair  was  run  in  a  bril- 
liant manner  much  to  the  satisfaction  of 
those  present. 

Brother  Horras  who  was  ill  with  an  at- 
tack of  appendicitis  during  the  holidays  has 
fully  recovered  and  is  in  school  again. 

Sigma  Kappa  Delta  takes  pleasure  in 
announcing  the  pledging  of  F.  L.  Strassen- 
burg   '31  and  R.   M.  Krause  '31. 


Beta  Psi 

Beta  Cltapter  wishes  to  announce  that 
I'Vank  E.  Rutkowski  C.  E.  '31  has  Ix'en  duly 
initiated  and  is  now  a  full  fledged  active. 
The  Inter  Chapter  Dance  sponsored  by  Beta 
and  held  at  the  St.  Claire  Hotel,  Novem- 
ber 30,  1929.  was  a  huge  success.  The  mem- 
bers and  alumni  of  the  Illinois,  Lake  Forest, 
and  -Armour  chapters  agreed  with  their  lady 
friends  that  the  dance  was  a  fitting  way  to 
celebrate   the    Thanksgiving    Holidays. 

.•\lthough  the  elements  were  allied  against 
mankind,  the  Christmas  party  held  Friday. 
December  20.  1929.  was  attended  by  a  large 
number  who  danced  to  radio  music  amid 
approjiriate   Christmas   decorations. 


Triangle 

.-\  glance  over  the  period  elapsed  since 
tlie  last  issue  of  the  Eiigiui\-r  brings  forth 
many  events  of  interest  enjoyed  by  the  mem- 
bers of  Triangle.  One  which  every  man 
who  was  there  will  long  remember  was  the 
pilgrimage  to  Champaign  the  last  of  Novem- 
lier.  The  I^ireman's  Ball  turned  out  to  be 
a  great   success. 

The  annual  snowball  was  held  as  usu:il 
on  the  last  Saturday  before  Christmas,  the 
scene  being  shifted  from  the  chapter  house 
to  the  Blackhawk  Restaurant,  truly  a  fit- 
ting  beginning   for  the  holiday  season. 

With  the  approach  of  the  new  semester, 
we  are  hopefully  looking  forward  to  wel- 
coming about  eight  new  members  into  the 
chapter. 


Kappa   Delta  Tau 

Kappa  Delta  Tau  aimounces  the  pledging 
of   J.    Seigal    and    F.    Altschider. 

The  annual  pledge  banquet  was  held 
December  13.  The  banquet  was  followed  by 
a  theatre  party.  The  whole  chapter  was 
present,   including   many   of   the   alunmi. 

.A  dinner  dance  was  held  New  Year's  eve 
at  the  Sherman  Hotel.  .\  lar.ge  attendance 
and   much   "whoopee"   was  the   residt. 

The  chapter  is  planning  a  "between  semes- 
ter" party  as  a  remedy  for  the  mental  ex- 
haustion which  shall  result  from  the  final 
examinations.  No  doubt  the  cure  will  prove 
effective.  The  chapter  is  planning  a  record 
vc;ir  of  activities  for  this  new  vear  of  1930. 


Rho  Delta  Rho 

The  year  1929  has  been  one  of  unprece- 
dented growth  in  the  field  of  fraternal 
activities   for  Rho  Delta  Rho. 

.•\  social  program  of  unusual  style  and 
variety  was  carried  through  with  remark- 
able success,  and  the  active  chapter  hopes 
to  make  the  new  year  as  brilliant  as  the 
one  jnst    past. 


INTRODUCTION 

"kuiiuinlur     wIkii     « i-     lir-t     nut     in     tiK' 

iolvillM    (i<K.r    At    tlK-    linst    iifflCC?" 

"That  waMi't  tlu-  hrst  time  we  met." 
"Well.  that'-,  ulun  we  began  yoiiig  amimd 
;elher." 


'D.i  villi  know  that  girl:" 
"( )li,  jii>t  a  nodding  acquaintance." 
"What  del  you  mean,  nodding?" 
".\iiddiiig  doing." 


College  Boy:   "Do   you  pet?" 

TIh'   (iirl  :   ".Sure — animals." 

C.  P..  :  "(;o  aliead  then;   I'll  he  th, 


DAYS  GONE  BY 

IJii  yiiu   remember  way  back   when. 

(Say  thirty,  forty  years) 
Von   never   saw  your  sweetheart's   limbs. 

But  judged   her   by   her  ears? 

The  kids  were  washed  each   Saturday  night. 

Their  daddy   cut   their  hair. 
Their   suits   were   made   from   Uncle's   pants. 

And   they    wi^re    n<i    underwear. 

The  women  padded  Imt   did  not  paint. 

Nor  smoke,   nor  drink,  nor   vote. 
The  men   wore  boots  and   little   stitif   hats, 

.And   whiskers   like  a   goat. 

Xot  a   soul   bad   ap[)endicitis. 

Nor   thoug'lrt  of  buying  glands. 
The  butcher  gave  his  liver  away. 

But  cliarged  you   fur  bis  hands. 

Ynn  never  needed  a  bank  account, 

'^'our  beer  gave  six  percent. 
The  liired   girls   got  three  bucks   a  week 

.And  twelve  bones  paid  the  rent. 


IT'S  ALL  THE  SAME  TO  HIM 

I'asserby  :  "De.ir  me,  my  goml  man,  diil 
y<in   fall  d"wn  the  steps?" 

Inebriate:  "\'es,  but  it's  all  right,  1  was 
giiing   diiun  anyway." 

BUTTON — BUTTON 

.\lar\  l.c.u:  "Is  you  husband  still  the  !..ud 
dresser  he  was  befnre  you  married  him?" 

Estelle:  "1  shuuld  say  so,  you  should  liear 
him  when  he  is  lonking  for  his  collar  but- 
liin." 


AW! 

She:     "Did     1     (Ncr    sh,.\v    y.ju    the    lilac 
wlun-    I    hurt   un    hip?" 
He:   "X.i.  no."" 
She:  ".\11  right,  we'll  drive  nver  there." 


.\  wiiUKiu  can't  make  a  foul  out  of  a  man 
iless  she  has  conperation. 


l-:iderly    Man:   "Well   little  girl,  and  what 
re  yi  m  gi  ling  to  do  when  you  grow  up  to  be 
big  wimian  like  your  mother?" 
Miidirn  Child:  "Diet,  of  course." 


TO   THE   POINT 

It's  the  little  things  in  life  that  hurt.     Y.iu 
in  sji  (111  a  mountain  but  not  on  a  tack. 


Jinks:  "I've  bought  the  little  lady 
machine   ol    her   own." 

Hinks:  "l';ick:ird.  Lincoln.  Marmon, 
I'.iiick?" 

links:    "Mavtag." 


"\\  li\    are  your  socks  turned  inside  out?" 
"(  lb.    my    feet    were    hot    so    I    turned    the 
hose   oil    lliein." 


The  child's   version  : 

Twinkle,  Twinkle,  little  star, 
How  I  wonder  what  you  are 
Up  above  the  world  so  high 
Like  a  diamond  in  the  sky. 
The  engineer's   version : 
Scintillate.    Scintillate,     diminutive    constel- 
lation. 
Interrogatively  and  int|uiring  I  question  your 

constituent  elements, 
.Situated  at  such  a  prodigious  altitude  above 

the  celestial   sphere. 
Similar  to  a  carbonaceous,  ismatic  suspended 
in  the  heavenly  firmament, 

— R,  L. 


\    f:iir  young  girlish  Russian 
Was  loved  by  a  strong-armed  Prussian. 
From  the  sofa  one  night 
Came  a  scream  of  delight. 
The  Russian,  the  Prussian,  was  Crussian. 


She:  "What  do  you  mean  by  kissing  mc? 
I   say  what  do  you  mean!" 

He  ;   "Why — er — nothin.g," 

She :  "Don't  do  it  again,  I  vi'on't  have 
any  man  kissing  me  unless  he  means  busi- 
ness.    Do   you   hear?" 


".Mother,"  asked  little  Benny,  when  they 
(I  guests  for  dinner,  "Will  the  dessert  hurt 
e  or  is  there  enough  to  go  around?" 


.Many  single  men  long  for  the  peace  and 
i|iiiet  of  married  life — so  do  two  thirds  of 
the  marrieil  men. 


She:  "Do  you  believe  in  trial  marriage?" 
He :     "I     surely    do — any    marriage    is    a 
trial." 
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The  Armour  Alumnus 


/.  Warren  McCaffrey,  '22.  Edilc 


Armour  Alumnus  Now  Printed  in  Armour  Engineer 


Warren  McCaffrey  Devoting 
Only  Part  Time  to  Alumni  Work 

Siiu-e  IJc'CenilKT  1,  I'li'',  the-  duties  of 
Manager  of  Industrial  Relations  and  Execu- 
tive Secretary  of  the  Alumni  Association, 
lia\e  been  performed  by  \\'arren  McCaffrey, 
'22.  on  a  part-time  basis.  The  new  arrange- 
ment will  continue  as  long  as  it  proves  prac- 
ticalile. 

Tbe  headquarters  of  the  -\liunni  .\ssoeia- 
tion  will  continue  to  be  at  Armour  Institute 
of  Technology,  3300  Federal  Street.  Al- 
though Mr.  McCaffrey  will  not  always  be 
there,  telephone  messages  left  for  him  at 
\ictory  4600  will  be  promptly  attended  to, 
and  all  mail  should  be  sent  to  this  address. 

For  personal  interviews,  Mr.  McCaffrey 
can  be  more  conveniently  seen  at  22  West 
.Monroe  Street,  Room  IbOO,  and  he  suggests 
that  all  callers  will  please  telephone  Franklin 
<ilj()3  in  order  to  be  sure  he  will  be  in  the 
olVue  when  they  arrive. 


Alumni   Officers  for    1929-30 

Trustees 

Roy   M.   Henderson,   '02 
Robert  B.  Harper.  '05 
John    J.    Schommer,    '12 

Officers 

John  J.  Schommer,  '12,  President. 

James  C.  Matchett.  '07,  Vice  President. 

Louis    Hirsh,    '14,    Secretary-Treasurer. 

Warren   McCaffrey,   '22.  Executive  Secre- 
tary. 

Board  of  Moiujuers 
Ralph  H.  Rice,  '97 
Henry  L.  Nachman,  '02 
Harold  C.  Davies,  '07 
Claude  A.  Knuepfer,  '15 
S.  D.  Nothhelfer,  '18 
Fldward  A.  Goodnow.  '22 


Armour     Represented     at     Conference     of 
Major  Industries 

I'rot.  11.  p..  l-"reu(l.  Pr..f.  H.  .McCorniack. 
(leorge  S.  Allison,  and  J.  Warren  McCaffrey 
represented  Armour  Institute  at  the  Sixth 
Conference  of  Major  Industries  held  at 
Mandel  Hall,  University  of  Chicago,  Octo- 
lier  2^.  The  conference,  conducted  in  the 
interests  of  education  and  industry,  is  held 
every  year  under  the  auspices  of  the  Uni- 
versity of  Chicago  and  the  Institute  of 
-American,  Meat  Packers.  Some  of  the 
.\rinour  alumni  present  were  Charles  T. 
Walter.-  '21  now  in  the  Superintendent's 
Office.  Swift  &  Co.,  and  Richard  W.  Regens- 
burger   '20  also  witli   Swift  &   Co. 


Alumni  Decide  to  Discontinue 
Separate  Publication 

.\t  till-  nK-ilin'.4  .if  ihr  l;.iaril  .li  .\lana'.;ei'- 
and  Officers  of  tlu-  .\lnnini  .\-sMcialion  held 
in  conjunction  with  tlu  luncheon  at  the  C\u- 
cago  En,gineers'  L'hib  on  iJecemlier  3.  the 
following  resobiticin  was  voted  and  passed 
upon  : 

"Whereas  the  Constitution  of  the  Ahnnni 
-\ssociation  of  .\rmour  Institute  of  Tech- 
nology requires  that  any  changes  or  amend- 
ments to  it  be  regularly  made  in  the  form 
of  a  resolution  passed  upon  favorably  by  a 
majority  of  the  I'oard  of  Managers  and 
Officers   of   the   -\ssociation.    and 

"Whereas,  it  has  been  thought  expedient 
to  discontinue  the  distribution  of  tbe.//i».r„r 
.Uiiiiiiiiis   as   a    separate    iiulibc.itinn.    ,ind 

"\\'hereas,  the  .-Innnur  Aluiuints  can  be 
incorporated  as  a  unit  in  the  Arvioitr  Engi- 
neer, there  being  an  invitation  of  record 
to  do  so, 

"Therefore,  Pe  It  Resolved.  That  the 
amendment  to  Article  VII,  Sections  1  and 
2,  providing  for  the  publication  of  the 
Armour  Alumnus  as  the  official  alumni  or- 
.gan  and  its  distribution  as  a  scpar.ite  pub- 
lication, be  amended  as  l(.  the  latter  jiart. 
and   further, 

"Be  It  Resolved,  that  the  Armour  Alum- 
nus be  incor|)orated  henceforth  as  a  distinct 
unit  in  each  issue  of  the  .Irniour  Engineer, 
and   further, 

"Be  It  Res.  .bed.  that  copies  ..f  the 
Armour  Engineer  be  distributed  without 
cost  to  all  Life  Members  of  tlie  -\lumni 
.Association  and  to  all  those  .-Mumni  who 
pay  $3.00  dues  each  year  and  to  all  those 
.■\luinni  from  the  last  graduating  class  who 
pay  50  cents  in  additi.m  t.i  $1.0i)  dues  which 
thev  pav  the  lirst  \ear  .after  leaving  c.il- 
lege." 

The  Xovember  issue  .if  the  Ar)uour  liui^i- 
neer  has  been  sent  to  all  those  entitled  under 
the  above  conditions  to  receive  it  except 
those  .■\lumni  who  paid  their  dues  after  the 
a\ailable  supply  of  copies  had  been  used. 
They  will  not  get  that  issue  but  will  receive 
tbe  remaining  issues  because  we  have  nearly 
doubled  our  order  for  copies  of  the  three 
remainin.g  issues.  We  regret  that  our  first 
order  was  not  large  enough  to  care  for  the 
demand  for  copies  that  followed  Louis 
Hirscli's  letter  for  dues  and  trust  those  who 
(lid  not  receive  the  first  number  will  over- 
I.iok  that  fact.  For  our  part  we  will  en- 
deavor to  make  the  remaining  nmnhcrs  well 
\\. irth   vour  alumni  dues. 


May    Be    Only    One   Alumni 
Banquet  This  Term 

.\l  the  next  luncbe.m  .)f  the  .\lumni  .Asso- 
ciation, which  will  he  Tuesday,  February  4. 
President  Schommer  will  lead  the  discus- 
si. m  .m  wluther  or  n.it  the  .Alumni  should 
c.intiuue  tile  ciist..m  .if  having  two  banquets 
each  year  as  ■e(|uire<l  by  the  Constitution  of 
the  Association.  Sb.inld  the  majority  of  the 
members  favor  only  one  banquet  a  year 
President  Schommer  no  doubt  will  call  a 
meeting  of  the  Officers  and  Board  of  Man- 
agers immediately  after  the  luncheon  for  the 
pnrp..s<-  ..f  a-kiug  them  t.>  pass  a  resoluti.m 
ti.  anund  tlu-  C..iislituti.in  accordingly. 

The  present  practice  is  to  have  a  niid- 
wuitrr  bancpiet  either  in  January  .ir  l-'eb- 
niary  and  a  spring  banquet  usually  in  May, 
which  banquet  l;as  been  the  occasion  of  the 
aniu'al  meeting  of  the  .Association.  As  a 
rule  the  b.inquets  held  during  the  winter 
ni.inths  were  well  attended.  The  spring 
lian.piets  m  . m.d  t.i  be  l.ising  favor.  There 
>eem-  1..  be  more  .if  an  inclinati.m  t..  at- 
tend liaiiquit-  liming  the  winter  ..r  fall 
nuiiuli-  ulien  the  weather  has  br.iken  .and 
u.-  ,ire   faccil  with   long  evenings  indoors. 

It  i-  ib.iught  tiiat  by  doing  away  with  one 
li.in.|uel  il  will  be  possible  to  increase  the 
inlrre--t  .mil  enthusiasm  .if  tbe  .Alumni  for 
the  otb.r  by  .itlenqitiug  -.unething  extra 
p..|inlai'  at  the  lime  the  baniput  will  be  held 
each  ye.ir. 

To  bring  about  aii>  such  change  or.  to 
colli inue  tbe  past  practice  prescribed  by  the 
t  onstitutiiin.  it  will  be  necessary  that  the 
true  and  complete  sentiment  of  the  .Alumni 
be  learned.  The  officers  want  a  cross  sec- 
li.iiial  \  iew  .if  .Alumni  .i|iiiiion  on  the  matter 
Int. in  lakiiii;  any  action.  Therefore  every 
.iluiiiiiu-.  sli.iiil.l  reser\e  bis  luncheon  hour 
.111  TuL-Mla\.  Febrnarx  4.  for  this  luncheon 
iiie.tiiig  .if  his  .\biiiini  .Vs-.iciatiou. 


■Voita  Meets   Dr.   Monin 

Severals  letters  have  been  received  from 
Eugene  \'oita,  '25.  in  the  last  few  months. 
He  is  traveling  around  in  Europe  visiting 
places  of  interest  and  studying  it-  archi- 
tecture. 

I'rom  his  last  temporary  resting  place — 
Rome.  Italy,  he  found  time  to  write  the 
la>t  note  we  received.  He  endo.sed  a  snap- 
shot of  Dean  Monin  taken  upon  the  steps 
of  the  Polytechnic  Institute  in  Zurich. 
Switzerland.  The  picture  was  a  remark- 
able likeness  of  Hean  Mmiin  as  we  have 
known  him  in  his  la-t  years  at  .Armour 
Institute. 


.\xel  Hofgren,  '18,  was  married  during 
the  summer.  He  was  last  seen  on  Decem- 
ber 2.  1929,  in  the  custody  of  his  wife  while 
attending  the  Christmas  Concert  of  the 
Swedish  Choral  Club  at  Orchestra  Hall. 


The  drawings  which  Mr.  Jay  F.dwin 
Peterson.  '26,  submitted  in  the  final  compe- 
tition for  the  22nd  P.aris  Prize  are  now  on 
exhibition  in  the  .irchitectural  drafting 
rooms  of  the    .\rt    Institute. 


Friends  of  E.  H.  Arnold,  '11.  will  be 
interested  to  know  that  he  has  moved  from 
.iO  H.ivden  Parkwav.  Maplew.iod.  \.  1..  to 
lll<i0   Sleepy    Hollow    Lane.    Plainfield.    X.   J. 
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Charles  Mac  L.  Moss 

C'("ir(liii.itiii;j  a\.ulaliK'  iiirii.  inattriaK. 
facilities  and  tlu-  kmiulcdgi.-  iif  the  electrical 
art,  in  order  to  control  its  power  in  the 
safest,  simplest,  and  hest  manner,  designiii}; 
and  producing  the  ecinipment  in  tlie  i|uickest 
and  most  economical  fashion,  and  iloin;;  this 
with  a  minimnm  of  friction  so  that  all 
parties  involved  feel  and  enjoy  their  mutual 
responsibility  and  cooi)erate  closely  with 
each  other — such  is  the  work  of  Charles 
MacL.  Moss,  Assistant  Manaser  of  the  Cir- 
cuit Breaker  Engineering  Department  of  the 
Westinghouse  Electric  and  Manufacturing 
Company. 

Mr.  Moss,  a  graduate  nf  the  .\rmour  In- 
stitute of  Technology,  hiid  the  early  desire^ 
of  becoming  a  lawyer.  With  that  thought  in 
mind,  he  enrolled  in  the  Chicago  University 
for  an  A.  B.  degree.  Early  in  the  hrst  year 
he  discovered  his  mistake  and  enrolled  the 
following  year  in  the  electrical  engineering 
department  of  the  Antiour  Institute  of  Tech- 
nology. There  he  was  elected  literary  edi- 
tor of  "Fulcrum"  and  editor  of  the  year- 
hook.  He  also  was  elected  senior  class  presi- 
dent. Graduating  with  the  class  of  l'»ll_',  he 
received  the  degree  of  B.  S.  in  E.  E.  A  tiw 
years  later  he  was  presented  with  the  de- 
gree of  E.  E. 

Upon  graduation,  Mr.  .\loss  elected  tn 
enter  the  Westinghouse  Graduate  Student 
Course,  and  has  been  with  that  company 
continuously  since.  During  the  period  from 
19(M  to  1928  if  there  was  an  installation  in- 
\(ilving  more  than  2500  kw.,  he  was  invohed 
in  its  design.  To  him  arc  clue  the  develo|i- 
ment  of  several  inventions  now  being  manu- 
factured, the  best  known  of  which  is  the 
"automatic  substation." 

.\lr.  Moss  is  interested  in  water  sports 
and  gathered  some  local  "rep"  in  Chic.igo  as 
a  yachtsman  where  he  held  the  "Cock  of  the 
Walk"  cup  of  Jackson  Park  Yacht  Club  for 
two  seasons,  1900  and  IW\.  He  is  a  member 
of  the  American  Institute  of  Electrical  V.n- 
gineers,  the  Civic  Club,  the  American  Auto- 
mobile .Association,  and  also  various  Masonic 
orders. 

Mr.  .\biss-  home  address  is  612  South  Dal- 
las  .\\enue,   rittsburgh,    Pemisyhania. 


Monthly    Luncheons    Resumed 

Tlie  hrst  monthly  luncheon  of  the  .Armour 
.Mumni  Association  for  192')-30  was  held 
Tuesday,  November  5,  at  the  Chicago  Engi- 
neers' Club,  314  Federal  Street.  There  were 
nearly  sixty  alunuii  out  to  greet  their  new 
President  of  the  Alumni  .Association,  John 
J.  Schommer,  '12.  After  a  cordial  greet- 
ing to  the  Alumni  present  and  a  few  routine 
matters  of  business  he  launched  into  his 
fa\(irite   topic,   football. 

The  second  luncheon  was  held  the  same 
|)lace  on  Tuesday,  December  .v  The  guest 
;ind  speaker  on  this  occasion  was  J  lulge 
Walter  B.  Stel^en,  who  is  coach  of  Carne- 
gie Tech's  famous  football  team,  .\lthough 
he  was  unavoidably  delayed  in  arriving  for 
the  luncheon  he  gave  a  very  interesting 
t.ilk  to  the  large  group  of  alumni  present.  It 
was  just  before  the  tri]i  his  team  was  to 
make  ti.  the  Pacific  coast  to  play  football. 
.\lter  he  had  imparted  all  the  advance  infor- 
mati<in  on  his  plans  for  that  game  those 
present  agreed  that  they  would  root  for 
Carnegie   Tech   alongside  of   their   radios   at 


Alumni   Association   Holds    Luncheon 

John  J.  Schommer  spoke  to  the  .Mumni 
.Association  on  Nfiv.  5  at  the  hmcheon  held 
at  the  Cliicago  Engineers  Club.  The  subject 
■  ■f  tin-  talk  was  |ilans  for  the  new  .\rar  and 
the   iuterprelatiiiii  of  the   new    football    rules. 
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Several  Armour  Graduates  With 
Firestone  Company 

(iraduates  from  .Armour  Institute  have 
been  actively  identified  with  the  Firestone 
Tire  &•  Rubber  Coinpany  in  recent  years. 
J,  C.  Harrower,  '27,  Rolx-rt  Peacock,  '27, 
and  Cyril  C.  F'raser,  '27,  were  in  Liberia, 
.Africa,  for  a  few  years  doing  colonization 
and  rubber  plantation  work.  Walter  Hanson, 
'27.  was  with  them  at  Akron,  Ohio,  as  was 
Eraser   after   he   returned    from   Africa. 

Harrower  would  not  accept  foreign  serv- 
ice again  but  Peacock  has  gone  to  Singa- 
Iiore  this  time,  b'raser  iirobably  will  remain 
in    the    Stales    because    he    was    married    this 


i'lii';  W  A^     1(1   lli(.iii-,K  I'.w 

If  il  should  iKifh'ii   lli'il   I'm   ii''l 
('.•iilriil.-d  i.'tlh  tlu-  joh  I  hold^ 
If  I'm   kji/ki/'/'v  tci'/i  my  lot. 
/ut  iinsc  1  do  not  drinv  more  gold — 
"What  am  I  doiiifi,"  I  should  ask. 

'"I'd  holt  III''  •^''"  "  ''■■"'•'•  task-:'" 
Il   may  h,-  Inic  thai   I'm  nut  ^aid 
.Is   much,  ti'i'hats,  as  I  am   icorth  : 
Kill  yet.  what  effort  hare  J  made 
I  o  amtlilx  ni\'  mental  'j.irtli.' 
What  eouid  I'shoze  the  Hoss.  if  he 
.\ome  sums   of    .^roielh.  should   ask   to 

It   he  should  call  me  in  today. 

1  o  lei  me  show  why  I  deserze 

.  I  heller  joh  al  heller  f^av. 

What  eotild  I  .-.-ho-w  besides  my  nene.' 

I'o   leish   for  more,  is  not  enouijh — 

/(■,■  hare  to  show  we  have  the  stuff' 

Hill  if  the  leish  is  siroiio  and  hard, 
.ind  eoutled  with  the  will  to  do— 
I'm  apt  to  ael  my  just  rezeard 
.  hill  men  are  i/lad  lo  pay  it.  too. 
Hill  if  I  merely  '.thine  and  sob. 
I  don't  deser-ee  that  better  job. 

.\'o.  if  I  find  my  job  is  one. 

In  lehieh  I  ran  but  slow-ly  moz-e, 

I'-efore  one  other  day  is  done. 

I  should  do  somethi'nii  to  imfroz-e. 

This  seems  to  be  the  surest  zeay 

'I'o  earn,  and  net.  the  huiher  fuy. 

--Chas.  .S\  Kinnison. 


fall.  This  last  hit  of  iuforniation  was  con- 
tained in  a  newsv  letter  from  lohu  \\'. 
Manz,  '29. 

Mauz,  who  was  captain  of  the  .Armour 
Tech  varsity  basketball  team  during  the 
1928-29  season,  joined  the  birestone  organi- 
zation after  graduation.  He  is  doing  a 
variety  of  testing  work  in  the  power  plant 
and  we  are  reliably  informed  from  the  per- 
sonnel department  of  that  company  that 
they  are  pleased  with  him  and  his  work. 
His  friends  can  write  him  at  509  C'rosby 
Streit,    .Akron,   Ohio. 

In  bis  letter  "Johnnie"  Manz  tells  .about 
meeting  Robert  Brown,  former  captain  of 
the  .Armour  Tech  swimming  team,  in  a  res- 
t,uiraut  of  Akron.  He  is  selling  for  the 
.\uaconda  Chemical  Comiiany  whose  prod- 
ucts  are   used    in   the   rubber    iudustrv. 


Armour  Grad  Speaks  to  W.  S.  E.  Members 

rile  .\nnour  StudeiU  P.ranch  of  the  West- 
ern Scicietv  of  Engineers  held  a  meeting  at 
9:.?ll  December  17,  1929,  in  Room  B,  Mis- 
sinii.  .Mr.  Henry  R.  Matt'hei,  '08,  of  the 
Chicago  bricUe  designing  divisidu.  spi.ke  on 
"Chicago's    Water    Supi.ly." 
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PERSONALS 

Met  Sereuo  Streeter.  '27.  and  learned  he 
had  changed  positions.  He  is  now  making 
architectural  drawings  for  I'liili])  H.  .\1aher, 
157  East  Erie  Street. 


The  lustitiUe  received  an  unusual  Christ- 
mas card  addressed  to  all  the  old  friends  of 
the  sender  at  Armour.  The  scene  was  of 
strange  luen  and  women  walking  around  in 
the  rain,  some  under  the  protection  of  um- 
brellas. The  card  was  sent  by  C,  O.  Haase, 
'lo,  from  Tokio,  Japan. 


(iarrett  B.  James,  '11,  has  left  Chicago  and 
located  in  Voungstown,  Ohio,  for  what  looks 
like  a  long  stay.  He  is  now  research  engi- 
neer for  the  Automatic  Sprinkler  Corpora- 
tion of  .America. 


We  have  heard  a  westerner's  opinion  of 
Boston  from  Eugene  C.  Bacot,  '28,  before 
this,  but  now  comes  an  announcement  of 
his  marriage  to  Marcia  Grow  Russlow  of 
Randolp'Ii,  Vermont,  on  last  New  Year's  day. 
They  will  be  pleased  to  hear  from  friends 
at  home,  65  Dana  St.,  Cambridge,  Mass. 


Word  has  been  recently  received  that 
I-'rank  J.  Pise^ike.  '28,  who  was  married  on 
November  2i.  is  now  residing  at  4025  North 
Crawford  Ave.  He  and  his  wife  have  just 
returned  from  a  short  honeytnoon.  Frank 
is  now  einployed  in  the  Long  Lines  Depart- 
ment of  the  American  Telephone  &  Tele- 
graph Company. 


Sidney  S.  Pulaski,  E.  E.,  '29,  visited  Chi- 
cago a  week  ago.  He  is  an  assistant  re- 
search engineer  in  the  experimental  depart- 
ment of  the  Time-O-Stat  Controls  Company, 
at    Elkhart,    Indiana. 


Robert  E.  Brumund,  '28,  is  a  resident 
engineer  on  road  construction  for  the  Will 
CouiUy  Highway  Department.  He  says  the 
foil. .wing  address,  817  Oneida  Street,  Joliet, 
Illinois,  will  be  permanent  for  at  least  three 
m.ire    vears. 


Leroy  Bernhard  and  Harvey  Dozois,  both 
of  the  class  of  '29  and  electrical  engineers, 
according  to  the  latest  reports  are  with  the 
Illinois  Bell  Telephone  Company.  The  suc- 
cess of  the  Armour  Enyineer  last  year  was 
due   largelv   to   these   two  men. 


Oscar  F.  Hedstron  '99  is  the  owner  of  the 
Hedstron  Pattern  Works  here  in  the  citv. 


Louis  1.  Goldberg,  '17,  spends  his  winters 
at  bis  Chicago  home  and  the  other  seasons 
in  Michigan  making  highway  improvements. 
He  is  president  of  the  Goldberg  Construction 
Coiupany  with  headquarters  at  Petoskey, 
Miciiigan. 


J.  Herbert  Witte,  '25,  who  has  been  in  the 
..il  burner  division  of  the  L'nderwriter  Lab- 
oratories, Chicago,  took  enough  time  off 
from  work  to  court  and  win  Mabel  Ruth 
Hi])!)  of  Cleveland,  Ohio.  They  were  mar- 
ried in  Cleveland  on  October  19.  "Herb'' 
went  to  Cleveland  during  the  holiday  sea- 
son, .-md  brought  his  bride  to  Chicago.  They 
are    at    h.ime    ii.nv    at    4440     North     Lincoln 


.Mr 
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Alumni  Fall  Before  Varsity 

AniiMur  Ttch  (ipcned  its  192>)-3II  basket- 
ball season  with  an  impressive  13-17  victory 
over  the  Alumni.  The  gaine  was  plaved  on 
Tuesday,  December  10,  1929  at  the  8th 
Regiment  Armory  at  3Sth  and  Giles  Ave- 


This  contest  was  a  much  faster  and 
hartler  fought  game  than  last  year's  game 
which  resulted  in  a  varsity  victory  by  only 
a  few  points.  Although  the  score  was  some- 
what one  sided,  due  credit  is  extended  the 
alumni  for  their  fast  and  accurate  passing. 
a    feature   of  the  game. 

Otto  Kuehn  acted  as  captain  of  the  alum- 
ni. Kuehn's  accurate  passing  together  with 
"\'ic"  Hofer's  excellent  floor  work  made 
tile  going  dangerous  for  the  varsity  on  a 
number  of  occasions.  Hofer  displayed  a 
good  deal  of  his  pre-graduation  talent  at  liis 
right   guard   position. 

Bill  Downes  inade  himself  conspicuous 
with  his  long  dribbles  through  the  entire 
varsity  squad.  Wittie,  Shoemaker,  and 
Kuffel  formed  a  good  passing  combination 
which  resulted  in  the  addition  of  5  points 
for  the  graduates. 

Coach  W.  C.  Krafft's  opening  line-up  was 
composed  of  the  following:  Captain  Simp- 
son. L.  F. ;  Rossing,  R.  F.;  Robin.  C; 
Rutkowski,  R.  G.,  and  Bruni,  L.  G.  This 
(piintet  appeared  to  be  the  most  promising 
combination  that  could  be  selected  from  the 
group  of  fifteen  that  formed  the  basketball 
ranks   on   the  opening  day. 

High  scoring  honors  for  the  day  were 
garnered  by  Captain  Simpson.  His  contri- 
bution to  the  varsity  cause  was  two  field 
goals  and  nine  free-throws.  Robin,  like- 
wise dropped  in  a  good  portion  of  the  37 
points,  with  his  two  field  goals  and  five  free 
throws.  .Armour's  best  scoring  attack  re- 
sulted when  Robin  tipped  to  Simpson  and 
in  turn  Simpson  passed  to  Bruni.  Brimi 
then  heaved  the  ball  for  the  iron  rim.  .\ 
good  number  of  baskets  were  accounted  for 
in  this  way,  although  several  apparently 
easy  shots  went  astray. 

The  final  score  37-17  at  the  time  was  not 
looked  upon  as  indicative  of  Armour's  rela- 
tive strength  on  the  hardwood,  but  since 
then  tlie  team  has  won  a  number  of  games 
evidencing  that  their  good  start  was  an  out- 
come of  an  improved   1929-1930  team. 

Following  is  the  line-up  : 

Alumni                                         B.  Ft.  PF. 

Downes,   R.  F 0  0  2 

Wittie,   L.   F 2  1  4 

Kuehn,   L.   F 2  0  3 

Shoemaker,  C 1  2  4 

Hofer.    R.   G 0  0  4 

Kuffel.   L.   G 2  0  1 

7        3       IS 

.Armour                                        B.  Ft.  PF. 

Simpson,   R.   F 2  9  2 

Rossing,    L.    F 2  0  1 

Ott,   L.   F 1  0  2 

Robin,    C 2  5  3 

Tell,    C 0  0  1 

Bruni.    R.    G 3  0  1 

Miran,   R.   G 0  1  d 

Rutkowski,   L.   G 0  2  2 

Ouinby.    L.    F 0  I)  0 

10       17       12 


Armour  Alumnus  Leader  in 
Electrical  Industry 

.A  man  of  good  composure,  easy  presence, 
and  business-like  dignity  ;  a  man  who  is  easy 
and  willing  to  be  approached  on  any  topic 
worthy  of  his  time,  and  yet  who  apparently 
has  everything  systematized  to  hair-trigger 
erticiency,  and  also  a  man  fully  cognizant  of 
the  great  importance  of  the  human  factor  in 
business.  This  is  Truman  Penfield  Gaylord. 
vice  president  of  the  Westinghouse  Fllectric 
and  Manufacturing  Company. 

.Mr.  (iaylord  is  a  native  of  .Michigan  and 
was  liorn  in  Sbelbv  on  Februarv  15.  1S71. 
He  .attended  the  -\flen   .\eademv  of   Chicago 


The  Milwaukee  Electric  Crane  and  Hoist 
Corporation  recently  opened  a  branch  office 
in  Chicago.  Elmer  B.  Kapke,  '28.  was  se- 
lected by  them  to  be  the  first  district  man- 
ager in  charge  of  this  office. 


P.  T.  Gaylora 

.IS  a  preparatory  scho,.|  for  bis  later  years 
in  university  training,  which  were  devoted 
to  study  at  the  University  of  Michigan.  Mr. 
Gaylord  secured  a  degree  of  B.  S.,  and  later 
!•:.    E.    front   the   .\rniour   Institute  of   Tech- 

n.,lngy. 

The  Chicago  World's  Fair  was  starting 
«  hen  Mr.  Gaylord  went  to  work  for  the  I-"air 
Company  as  engineer  of  Underground  Con- 
struction. This  was  the  first  underground 
electrical  work  of  any  consequence  done  in 
this  country.  Following  the  close  of  the 
World's  l-'air.  Mr.  Gaylord  became  assistant 
professor  of  electrical  engineering  at  the 
.\rmour  Institute,  Chicago,  serving  there 
from  1S93  to  1898.  He  was  employed  as  an 
engineer  by  tl)e  Chicago  Edison  Company 
from  1S9S  to  1899,  organizing  their  electrical 
lalior.atories,  and  took  his  first  job  with  the 
W  evtin,!.;bouse  Electric  Company  in  July, 
1899.  In  19(l2  he  was  appointed  district 
manager  w  ith  offices  in  Chicago,  which  posi- 
tion he  occupied  until  lie  was  appointed  act- 
ing vice  president  in  .August,  1914.  On  .April 
24.   1929.  lie  was  elected  vice  president. 

In  1920  .1  new  department  of  the  Westing- 
boiiM-  Ciniip.in\  was  created  under  the  direc- 
tum of  Mr.  (iaylord.  This  department 
brings  l.igether  luider  one  head  all  the  em- 
plover  rclationshi])s  outside  those  iuvoKcd  in 
tbediscbarge  of  their  regular  duties. 

Mr.  (iaylord  will  thus  have  responsibility 
and  aiubority  for  all  matters  of  pensions,  in- 
surance, savings,  relief,  honsing.  personnel, 
education,     safetx     and    allied    subjects    with 


Architect  Grads  Place  in  Plan 
Competition 

Fred  E.  Sloan,  '23,  and  Elmer  A.  John- 
son, '23,  won  an  Honorable  Mention  and 
$100  prize  in  the  recent  Lehigh  .Viriiorts 
Competition  sponsored  by  tlie  Lehigh  Fort- 
land    Cement    Company. 

The  competition  \yas  open  to  all  archi- 
tects and  consisted  of  drawing  the  platis  for 
an  airport  of  a  modern  city. 

There  were  257  designs  submitted  and 
$10,200  in  prize  money  consisting  of  1st 
prize— $5,000  ;  2nd  prize— $2,500;  third  prize. 
$1,000;  fourth  prize.  $500;  and  12  H.nior- 
ablc  Mentions  of  $100  each. 

The  December  meeting  of  the  .Xmerican 
Institute  of  .Architects  held  at  the  .Art  Insti- 
tute last  Tuesday  evening  was  held  in  honor 
of  the  winners  of  the  competition.  Profes- 
sor Wells  of  the  Civil  department  was  jires- 
ent  at  the  ineeting. 

Messrs.  Sloan  and  Johnson  are  now  prac- 
ticing architects  at   181   East   Erie   Street. 


Aurora-Armour  Club  Met 
December  21 

The  -Aurora-.Armour  Club  will  hold  its 
banquet  and  annual  election  of  ofticers  on 
December  21.  1929.  at  the  Turtle  Rock  Inn. 
located  six  miles  south  of  Aurora.  The  ban- 
quet was  planned  by  a  committee  consisting 
of  the  following  men;  C.  L  Carlson.  '19. 
H.  W.  Mullins,  '.30  and  Otto  Staib,  '33. 

They  were  fortunate  in  obtaining  Profes- 
sor Finnegan's  consent  to  deliver  an  address 
at   that   time. 

The  purpose  of  the  club,  which  was  or- 
ganized last  year,  is  to  present  engineering. 
as  a  profession  to  young  men.  and  to  offer 
a  means  for  the  students  and  alumni  to  get 
together  The  membersliip  of  the  club  now 
mimbers  about  thirty,  all  alumni  and  stii- 
K  nts  Ining  in  or  near  .Aurora  being 
ligible 

The  iiresent  officers  of  the  club  are.  Pres- 
ident. C  L  Carlson,  '19;  \'ice  President.  H. 
W.  Mullins.  ',30  and  Secretarv  and  Treas- 
urer. R.  A.  Winsor,  '08. 


Honor    '*A*'    Alumni    Banquet 

.\  dinner  was  held  for  all  alumni  ".A" 
men  under  the  auspices  of  the  Honor  ".A" 
Society  at  the  Delta  Tan  Delta  fraternity 
house  on  Tuesday,  December  10.  .About 
fifty  active  and  alumni  members  participated 
after  attending  the  basketball  game  at  the 
8th  Regiment  .Armory.  They  were  enter- 
tained by  several  short  talks  by  different 
coaches  and  alnmni.  Presentation  of  ".A" 
watch  charms  was  made  to  the  few  men 
who  were  taken  into  active  membership  of 
the  Honor  ".A"  .Society.  Professor  John  J. 
Scliommer's  address  on  athletic  affairs  at 
Armour,  both  as  to  the  present  and  future. 
,111.1  his  stories  of  football,  especially  of  the 
recent  rumpus  caused  by  subsidizing  of  col- 
lege athletics,  was  especially  entertaining. 
.After  dinner  smokes  and  cards  finished  out 
the   rest   of   the   evening. 


.biii 


already      under      his 


other     specili. 
charge. 

Mr.  Gaylord  was  elected  to  directorship 
in  tlu'  Pittsburgh  Chamber  of  Commerce  in 
192(1  and  in  1927  was  chosen  to  be  jiresident 
of  that  organization,  which  post  he  held  for 
two  years.  He  is  a  member  of  the  .American 
Institute  of  F'lectrical  Engineers,  thamber 
of  Commerce  of  the  United  Stales.  Du- 
c|iiesnc  Club  of  Pittsburgh,  the  Pittsburgh 
\thletic  Club.  Keystone  .Athletic  Club.  I'ni- 
v.rsite  (bib.  and  Engineers  t'lub  of  Xew 
^■ork. 
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Commercial  development  men  of  the  Bell 
System  have  originated  a  new  use  of  the 
telephone  which  is  proving  economical  and 
efficient  tor  modern  salesmanship.  From 
important  central  towns  the  salesman  makes 
periodic  visits  to  customers  and  prospects 
by  telephone. 

To  conceive  this  idea,  to  make  it  practical 


by  selecting  Key  Towns  on  a  basis  of  most 
advantageous  rates  to  surrounding  points, 
and  to  sell  it  as  a  business  practice  —  all  this 
i  llustrates  how  telephone  service  is  as  open  as 
any  commodity  to  constructive  imagination. 
Key  1  own  selling  is  one  of  many  indica- 
tions ot  the  steady  demand,  present  and  to 
come,  tor  more  and  more  telephone  ser\'ice. 


How  Western  Electric  helps  to 
make  the  idea 
work 


Each  year  the  Bell  System  calls  on  Western 
Electric  for  more  and  more  equipment.  New 
lines  and  central  offices  must  be  built  —  old 
ones  modernized  and  enlarged  to  take  care 
of  new  and  constantly  increasing  uses  of  the 
telephone. 

Raw  materials  must  be  gathered  from  the 
ends  of  the  earth  —  fashioned  into  telephone 
apparatus  and  supplies  of  all  kinds — distributed 
to  warehouses  throughout  the  land  and  held  in 
readiness.  When  the  call  comes,  shipment  and 
installation  must  often  be  made  in  record- 
breaking  time  to  make  good  the  ravages  of 
fire  or  storm.  All  this  is  included  in  Western 
Electric's  dependable  service  of  supply  which 
helps  make  possible  a  dependable  service  of 
communication. 

Backing  up  the  telephone  comp;mies  of 
the  nation  is  a  big  job  —  and  one  that  never 
grows  dull! 


BELL  SYSTEM 


%A   nat  lon-u-iae  lysu-m   of'  :ii  i  er-coniifc  t :  n«    tt  It  phones 


OUR      PIONEERING     WORK       HAS       JUST      B  E  (i  U  N 


Please  meniion  The  Armour  l:i!i/iiieei 
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ROASTING  OF  ORES 

(  Ctiiitimicd    troiii   piujc  4''  | 

Tlic  I.oii^miiaicl-l  !rii(kTM)n  ]iriici-ss 
l'(ir  chloridiziiij,''  ci)|i|ht  urcs  was  ap- 
plied to  extract  i'iipj)cr  fri)ni  |iyritic 
n-si(liR-s  ciintainiiiL;  Imiii  ,V  i  to  8'^ 
ol  coppiT.  and  was  roasted  witli  salt 
to  convert  tile  cop|ier  to  chlori<le  and 
then  leached  with  water  or  dilnte  acid 
and  then  the  co])per  precipitated  with 
iron.  The  chloridizinf,'  jiroces.s  applied 
to  zinc,  lead,  and  other  hase  metals 
consists  of  |iassiiit;  dry  chlorine  gas 
under  jiressnre  (ucr  coarsely  pulverized 
sulphide  ore  in  a  closed  shaft  furnace. 
The  reactions  involved  are  exothenuic 
and  suii|ily  all  tlu'  heat  rei|uiri'd.  A 
tein|)eratnre  (d'  (i(X)  to  7W  C .  is  easily 
maintained  in  the  furnace  In'  adding 
chlorine  at  the  pro])er  rate.  The  sul- 
]ilun'  distills  off  at  the  to])  at  this  tem- 
]ieratiu'e  and  the  fused  luetallic 
clilorides  with  gangue  in  sus|)ension 
sink  to  tlu'  liottom  where  they  are 
ta]iped.  The  fused  chlorides  are  rini 
into  molten  lead  and  the  nohle  itietals 
form  lead  huttons.  I<"rom  the  lead  bath 
the  fu.sed  chlorides  are  drawn  into 
another  kettle  and  treated  with  zinc  to 
recover  the  lead,  the  rt'maining  chlor- 
ides are  then  dissolved  in  water  and 
treated  with  chlorine  g.is  to  oxi<li/e  the 
iron  and  magnesium.  In  the  linal 
stages  of  the  process  zinc  chloride  solu- 
tion i.s  evaporated  to  clrvness  and  the 
zinc  chloride  fused  .and  electrolvzed  for 
the  recover\-  ol  niet.illic  zinc  and  chlor- 
ine gas. 

In  dealing  with  roasting  apparatus 
it  is  mostly  .a  ni.atter  of  ty]ies.  refer- 
ring to  the  ore  ;nid  the  furnaces  and 
]>rocesscs. 

Heap  roasting  re(|uires  that  the  ore 
lie  in  lum|)s.  Tliis  tyjie  of  roasting  is 
practiced  mainly  in  connection  with 
low-grade  sulphide-copper,  and  co|i- 
|ier-nickel  ores.  (  )res  rich  in  metallic 
constituents  are  not  treated  hv  the  heaj) 
method  as  it  is  too  slow  anfl  causes 
losses  due  to  the  solubility  of  the  salt 
in  water.  The  hea]!  roasting  process 
is  sim|ily  making  large  heaps  six  feet 
high  on  high  drv  ground  jirotected 
I  rom  strong  winds  bv  means  of  a  fence, 
as  high  winds  will  f;m  the  fire  and 
cause  melting  due  to  the  high  tempera- 
ture thus  ]irodiiced.  The  advantages 
of  this  method  ,'ire  cheapness  of  instal- 
l.alion,  low  operation  costs,  anfl  small 
consumption  of  fuel  when  the  ores  are 
rich  in  sulphur  content. 

Stall  roasting  is  as  the  n.ame  implies, 
sm.all  enclosures  consisting  of  three 
w.alK  .and  a  toiu'th  one  tb.it  can  be 
removed.  The  on-  is  pilecl  into  tin- 
cb.amber  to  .about  six  feet  in  height  and 
six  feet  in  di.ameter.  'fhe  fire  is  start eil 
bv    wood   or   other    nnvnis   of    ignition. 


L'sually  there  are  a  number  of  these 
stalls  in  rooms  opposite  each  other  with 
a  ch.annel  to  p;iss  the  ,air  through  for 
combustion   ]inr])oses. 

Roasting  in  a  shaft  furnace  is  a  con- 
tinuous process  and  is  carried  on  in 
tall  shafts  or  cylinders  varying  in  size 
•  ind  in  height  from  eight  feet  to  thirty 
leet.  'file  nw  is  charged  at  the  to]i 
and  renio\-ed  ,it  the  bottom  in  ,a  roasted 
coiKlition.  'file  ;iir  enters  ,at  the  bot- 
tom .and   is  heateil  li\-  hot   roasti-d  ores 


Tu.\t's   \\'i-..\ltii 

.;  calm  ,/,-Tv./„i»  /,.  ,.),,-'.v  ualivr  sod. 

Thai's  irrallh: 
-/    failli   implicit  in   III,-   Iaviiui  ChI. 

riialS  Wcallh: 
.1    /V.-e   choi,-,-    fririids    lluti    feci    life's 

folic-   .uramn.i. 
11  h,i  sriisc  rcahly.  yd  pncr  Ihr  drcain- 

((■/),.    Inn,,    Ihr    ski.s    ,v,v    k,i„wl,-d;/r 

(Trr   sl,-,\ii,ii,iii , 

Thai's  ll'callh. 

.1    hadv  sfai-L-lii,.^  z.'ilh    Ihr   lirallh    of 
xn„lh. 

Thai's  ll'rallh: 

.1   ,i,iiid  s,-r,-,i,-ly   /•,i;.f,-</.   ,;\il,-aiiii-d  hy 

Irulli, 

Thai's  U'rallh: 
.III  ryr  ihal  frcds  on  flowers  and  firlds 

and  skirs. 
Thai  srrs  Ihr  hravrii   in  a  hahv'^  ryrs 
Thai    finds    in    lifr    Ihr    door    lo    !\ira- 

ffial's   ll'rallh. 

.1     lioinr    aiiiona    ihr    Irrrs.    Ihr    hlur 
aha-'  ' 

Thai's  U'rallh: 
Thr    I'rrfrri    iioodnrss    of    a    Iranian's 
loi'r 

'  Thai's  ll'rallh: 
Thr  srnsr   lo   „nn  whr,i   all  ihr  world 

looks   wron,,. 
To    lakr   drfral   -will,    :.;aniriirss   and   a 

'I  o    snuir'  a    inilr    whrii    -worry    ronirs 

'^'ihal's   ll'rallh. 

(  has.   r.  .Sirrlr.  in   Ihr  Spinnrr. 

;is  it  passes  to  the  u]iper  section  where 
the  fresh  ori'  to  be  roasteil  enters, 
thereby  accomplishing  the  object  of 
gradual  heating  of  the  ores  to  a  certain 
degree.  The  shaft  furnace  is  often 
built  with  a  tajiper  which  reaches  down 
to  the  bottom  of  the  furnace  therebv 
facilit.ating  removal  .and  passage  of  the 
ore.  (  )tliers  ,are  made  with  the  middle 
section  "bushed  out"  to  allow  longer 
passage  which  allows  the  ores  to  remain 
in  the  roasting  zone  for  a  longer  time. 
.Shaft  furnaces  are  used  for  the  calci- 
nation of  oxides  of  zinc,  roasting  iron 
ore  and  snl])hide  ipiicksih-er  ores,  'fhe 
use  is  liniiteil  to  ina-s  low  in  snl|iliur 
content. 

l\e\erlier.atory  furnaces  handle  hneh' 
divided  ores,  niaxinnnu  four  mesh.  The 
!.;.ases  from  tile  furnace  run  low  in  sul- 
phur content  and  therefore  cannot  be 


Used  for  the  jiroduction  of  sulphuric 
acid,  file  flue-dust  must  be  taken  care 
of  ;is  the  ore  is  Iniely  divided  and  some 
is  blown  out  into  the  flue.  The  air 
for  roasting  enters  through  the  grates 
where  the  air  is  heated  to  a  high  tem- 
])erature.  It  is  also  allowed  to  enter 
through  the  front  doors  and  over  the 
to])  of  the  roasting  ore.  In  the  latest 
tyjie  of  furnaces  the  entering  air  is 
.always  jireheated.  The  thickness  of 
the  ore  on  the  bed  is  from  four  inches 
to  eight  inches.  Dead  roasted  ore  is 
s])read  two  inches  thick.  The  principle 
]iracticed  is  to  raise  the  temj^erature  as 
quickly  as  jiossible  to  the  ignition  teni- 
])erature  in  contact  with  ])reheated  air 
and  keep  the  tein]ierature  constant  for 
a  time  and  then  raise  it  to  the  luaximum 
tem])erature.  The  time  of  roasting 
v.aries  from  six  to  eight  hours  and  in 
some  cases  ;is  long  as  forty-eight  hours 
with  ;i  difficult  dead  roast.  The  roast- 
ing cajiacity  is  from  ten  to  seventy 
])ouiids  per  square  foot.  Two  to  six 
hundred  ]iounds  of  coal  are  consumed 
per  ton  of  ore. 

fhe  hearth  of  ;i  mechanically  raked 
furn.ace  may  be  straight-line,  annular, 
or  two  or  more  su])erinii)osed  hearths. 
The  straight-line  single  hearth  furnace 
is  the  most  common  and  is  represented 
by  the  furnaces  of  W'ethey,  Brown, 
and  b'dwards.  Of  the  circular  ty]ie  the 
I'e.arce  turret;  and  P)rown  "horseshoe" 
.•ire  used  quite  extensively.  The  w-edge 
fnrii.ice  is  of  this  ty]ie  .and  serves  in 
roasting  cop]ier  ores. 

Mechanically  raked  reverberatory 
furnaces  arc  cmplo\ed  for  rough  roast- 
ing being  better  suited  for  the  jiurpose 
tli;m  hand-raked  furnaces.  In  these 
furnaces  the  stirring  is  frequent  and 
regular,  the  ore  ])asses  through  much 
faster  and  thus  allows  more  ore  to  he 
raked,  'file  ]iossibility  of  having  sev- 
er.il  fire-]ilaces  on  the  side  instead  of 
one  .at  the  end  as  it  is  with  the  hand- 
r.aked  furnace,  ]iermits  making  the 
iH'.arth  .as  long  ;is  is  desired.  Mechani- 
callv  r.aked  furn.aces  are  used  where 
large  tonn.ages  of  sul])hi<le  ores  must 
l)e  handled  which  need  not  he  dead 
roasted. 

In  the  muftle  fnrn.aces.  ores  that  do 
not  lu'come  stick\-  in  roasting  may  lie 
treated.  'flie\-  are  useful  where  the 
snl|iliur  ])rt'seiit  does  not  generate  heat 
enough  to  roast  itself.  The  gases  of  ' 
S(  ),  .111(1  arsenic  can  here  he  used  as 
\W\  are  free  of  carbonaceous  gas  from 
the  fire  for  making  sul]ihuric  and 
.\s,(),.  In  chloridizing  roasting  the 
L;;ises  .are  condensed,  file  furnace  may 
be  band-r.aked  or  mech.aiiically  raked. 

I'.last  roasting  a])]»ratus  consists  of 
three  tvjies ;  u]i-draft.  down-draft,  and 
continuous  or  intermittent  up-draft  ap- 
])aratus.  The  Huntington  -  Henerlein 
blast  roasting  ]iot  is  tyjiical  for  the  in- 
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^**  '  bounding 
a  new  production 
note  for  jQ^Q 


BEARING 
EQUIPPED 


The  new  year  will  put  operating  and  produc- 
tion costs  on  a  new  low  level  in  many  plants 
— with  Timken-equipped  machinery. 

For  industry  has  found  the  one  bearing  that 
does  all  things  well . . .  TIMKEN  . . .  with  its 
exclusive,  wear-defying,  cost-cutting  com- 
bination of  Timken  tapered  construction, 
Tiicken  POSITIVELY  ALIGNED  ROLLS  and 
Timken  steel. 

And  in  future  years,  when  the  responsibility 
for  continued  progress  rests  on  the  shoulders 
of  the  student  engineers  of  today,  "Timken 
Bearing  Equipped"  will  still  be  one  of  the 
most  poter.t  weapons  with  which  to  fight 
waste  and  inefficiency. 

A  systematic  study  of  Timken  possibilities 
in  all  types  of  machinery  will  well  repay  the 
student  engineer. 

THE  TIMKEN  ROLLER  BEARING  CO. 
CANTON,  OHIO 


T 


ROLLER  BEARINGS 


FIrasr  iiicntion  The  Aruiour  I:iu/iiu\y 
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linnitteiit  u]i-<lraft  api)aratus.  The 
part.  A.  is  the  cast  iron  kettle:  V  is  a 
])erfi)rate(l  cast  iron  plate  serving  as  a 
ijrate  ;  (i  is  a  iiaffle  ])Iate  for  the  dis- 
tril)iition  of  the  hlast  entering  through 
the  inlet  pi]H-  helow:  1'.,  the  hrick-work 
su]iportiiig  the  whoU'  arrangement:  C. 
the  (letacliahle  hood,  1)  is  the  off  take 
for  gases :  and,  K,  is  the  dust  flue.  Con- 
tiiuioiis  up-draft  converters  have  heen 
constructed  hv  Ijellenger  &  \"ivian  hut 
the  details  of  the  ap])aratus  are  lacking. 
Intermittent  down-draft  jiots  liave  heen 
con-'tnicted  Init  they  are  not  of  great 
importance. 

There  are  three  t\pes  of  down-draft 
assemblies:  the  <lnim,  the  horizontal- 
table,  and  the  straight-line  asseiul)ly. 
The  straight-line  assemlily  is  the  most 
important.  It  consists  of  a  frame  of 
structural  steel  supporting  a  feeding- 
hop]  icr,  and  ignition  furnace,  a  suction- 
box,  a  pair  of  endless  track  circuits  to 
.-iccomnioilate  a  train  of  small  trucks, 
called  pallets.  The  circuit  is  broken 
when  roasting  is  to  be  made  by  sliding 
the  car  off  of  the  tracks  on  its  bottom 
over  the  siiction-hox.  forming  an  air- 
tight pocket  for  the  blast.  .\  ]iair  of 
cast  sprocket-wheels,  turning  inside  the 
concentric  guide-rails  lift  the  train  of 
pallets  from  the  lower  to  the  ujiper 
deck  by  engaging  their  teeth  with  the 
roller-wheels  and  launch  each  jiallet  in 
a  horizontal  path  under  the  feed-hopjier 
and  igniting  the  furnace,  and  over  the 
suction-box.  there  is  placed  a  plate, 
over  which  the  pallets  must  .slide,  which 
serves  to  prevent  any  air  leakage.  .After 
a  pallet  ]>asses  over  the  suction-lio.x  and 
terminal  dead  jilate.  its  wheels  engage 
the  ends  of  the  circular  discharge 
guides.  These  are  adjusted  with  the 
view  of  raising  the  pallet  about  one- 
half  of  an  inch  vertically  and  thus  auto- 
m.'iticallv  ])rving  up  tlie  cake  of  sinter 
and  freeing  it  from  grate  slots.  A 
breaker-roller  ]3revents  the  prying  ac- 
tion from  extending  too  far  back,  and 
tends  to  form  a  line  of  fracture.  Ttn 
reaching  the  curve  of  the  guides,  the 
l)allets  one  by  one  drop  into  the  guides, 
each  strikes  the  pallet  which  has  pre- 
ceded it  and,  at  the  same  time  dis- 
charges its  load  of  sinter-cake,  and 
shakes  free  the  slots  of  the  grates.  The 
weight  of  the  train  keeps  the  ]iallets 
fed  down  to  the  lower  teeth  of  the 
sjjrocket- wheel.  The  ignitor  usually 
used  with  this  machine  is  a  small  coal- 
bnrning  furnace  built  of  tiles,  having  a 
grate  area  of  10"x30"  and  bin-ning 
.^fK)  ])ounds  of  coal  every  24  hours.  The 
flame  after  ])assing  over  the  fire-bridge, 
is  deflected  down  u])on  the  ore  by  a 
brick  curtain  that  can  be  raised  and 
lowered  and  is  then  drawn  upward  by 
the  natural  dr:ift  of  a  small  stack  or 
bleeder. 


P>last  roasting  of  suli)hide  ores  is  not 
\erv  generally  used  because  of  the  diffi- 
culties enc<iuntered  in  the  operation 
and  because  a  sulphide  copper  concen- 
tr.ate  is  easily  roasted  in  a  McDougJill 
;nid  mon-  che;ii)Iy  than  by  blast  roast- 
ing. The  process  carried  on  in  the  blast 
is  one  of  a  reduction  type.  The  aim  of 
blast  roasting  is  to  roast  and  agglomer- 
;ite  fmely  divided  metallic  suljihidc  by 
means  of  forced  draft.  This  is  accom- 
])lished  by  bringing  the  particles  to 
ignition  temperature  and  separating 
them  from  one  another  and  be  in  con- 
tact with  fluxes  so  that  the  grains  of 
>ulphiiles  may  be  comjiletely  oxidized. 
.\l>(i  that  the  heat  generated  be  suffi- 
cient   to    c;mse   the   oxides    formed    to 


l.EisrRi" 

1/7!,,/  IS  ////.(  ///,•  if.  full  .•!  r.nv. 
;;■,■  hai-c  no  tunc  to  stand  and  star,-. 

\o  tinu-  to  stand  brncath  the  homihs 
.Ind  star,-  as  lona  as  shd-f  or  coics. 

Xo  lime  to  srr.  u7i,-ii  :>.'oods  ur  pass, 
llln-rc    siitiirr.ls    hide    their    mils    in 


Xo  time  to  see.  in  broad  daxliiilit. 
Streams    full    of    st<irs.    lilce    stars    at 
niaht. 

Xo  time  to  turn  at  Beauty's  iilanee. 
.Ind    naleh    her    feet,    how    thex    can 
danee. 

Xo   time  to  leail   till  her  month  ean 
ILnneh  that  smile  her  eyes  be:^an. 

.1   poor  life  this  if.  fall  of  rare, 
lie  hare  no  time  to  staml  and  stare. 
— //■.   //.  Ibiries. 


combine  with  the  fluxes  and  form  fus- 
ible mixtures  or  com]X)unds  which 
being  ])astv  at  the  j^revailing  tempera- 
ture cohere  to  one  another  and  form  a 
lnm|i  of  more  or  less  scorified  material. 

The  advantage  of  blast  roasting  over 
oxidi/ing  roasting  has  been  so  great 
th:it  the  former  ]ir<x-ess  has  been  almost 
whollv  re])laced  in  lead  smelting  jilants, 
but  has  not  taken  hold  in  the  copper 
smelting  ])lants  due  to  the  fact  that  a 
sulphide  copper  concentrate  is  easily 
roasted. 


ZRS-4  AND  5,  AMERICA'S 
MONARCHS  OF  THE  AIR 

(  Continued  from  page  51  ) 

The  opening  and  closing  of  the  doors 
i-  propelled  l')v  a  200-100  h.  p.,  inter- 
mittent-rated,' 600-300  r.  p.  m.,  440 
volt,  three  ])hase,  60  cycle,  two-speed 
wound-rotor-type  induction  m  o  t  o  r 
equipped  with  a  motor  mounted,  hy- 
draulic-operated brake,  and  controlled 
from  an  automatic  tuagnetic  pushbut- 
ton   control.      The    ]Hishbutton    station 


has  four  buttons — one  forward,  one 
reverse,  one  to  permit  a  jogging  opera- 
tion and  one  for  stopping.  The  use 
of  two-speed  motor  operating  in  con- 
junction with  the  slow-down  limit 
switches  reduces  the  inijiact  shock  to 
the  doors  when  coming  together  at  the 
center  of  the  doorway. 

Rv  pressing  the  forward  button. 
])ower  is  a])plied  to  the  motor  with 
liigh-s])eed  connections,  and  the  door 
is  automatically  accelerated  to  full 
speed.  The  door  continues  to  travel 
in  the  forward  direction  at  full  speed 
until  it  nears  the  end  of  travel  where 
it  automatically  trips  a  slowdown 
switch.  Tri]i]iing  the  slowdown  switch 
inserts  resistance  in  the  motor  secon- 
darv  winding  with  the  result  that  the 
s]ieed  decreases.  A  second  slowdown 
switch  further  decreases  the  speed  until 
the  doors  are  nearly  wide  open  whence 
the  final  stop  switch  is  trip{:)ed. 

The  operating  for  the  reverse  travel 
of  the  doors  is  exactly  the  same  as  that 
of  the  forward  travel.  To  facilitate 
accurate  spotting  of  the  door  at  any 
point  within  the  limits  of  the  stop  limit 
switches,  a  "jog"  button  is  provided. 
To  jog  the  eciuipment,  the  button  must 
first  be  depressed  and  then,  depending 
upon  the  direction  of  travel  required, 
the  forward  or  reverse  button  must  be 
liehl   down. 

The  jirevention  of  sudden  shocks  of 
the  door  when  the  Ijrakes  are  applied 
is  realized  through  means  of  installing 
a  tiiue  lag.  secured  liy  hydraulic  oper- 
ated brake. 

.\lthough  the  71x5-4  is  planned  ]iri- 
luarilv  for  military  use,  its  design  is 
easily  adapted  to  passenger  use. 
.Accommodations  can  easily  be  built 
into  the  ship  providing  for  at  least 
100  passengers.  Space  could  be  pro- 
videtl  for  staterooms,  promenades, 
lounges,  dining  salon,  and  smoking 
rooms  so  that  the  comfort  of  the  pas- 
sengers can  compare  with  that  on  any 
of  the  large  ocean  liners.  The  lack  of 
noise  and  odors  and  seasickness,  sjieed 
of  travel  over  the  oceans  greater  than 
is  possible  to  any  other  surface  craft, 
are  some  of  the  advantages  that  will 
make  the  airshi])  popular  with  the  trav- 
eling ]iublic.  It.  no  doubt,  will  lie  in 
the  near  future  when  these  gigantic 
ships  of  the  air  will  be  common  along 
the  airways  of  the  world  carrying  pas- 
sengers and  goods  with  great  speed, 
comfort,  and  safety. 

The  information  and  photographs 
used  in  the  iirejwration  of  this  article 
were  obtained  tlirough  the  courtesy  of 
the  Tioodyear-Zeppelin  Corp.  at  Ak- 
ron. Ohio. 
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Many  Products- 
One  High  Standar 
of  Quality! 


The  products  of  the  Reading  Iron  Company  are  varied,  but  in 
all  of  them  you  will  find  the  same  high,  uncompromising  stand- 
ard of  quality  that  has  made  the  name  of  this  company  famous 
since  1848. 

Reading  5-Point  Pipe  is  made  of  Genuine  Puddled  Wrought 
Iron — the  only  wrought  iron  that  has  been  fully  tested  by  time. 

Reading  Charcoal  Iron  Boiler  Tubes  have  been  known  for  their 
great  endurance  since  steam  first  chaiienged  sail. 

Reading  Cut  Nails,  wedged-shaped  for  a  permanent  grip,  are 
today  the  standard  where  great  durability  and  holding  power 
are  required.  Reading  Bar  Iron  is  the  accepted  material  for  use 
where  resistance  to  corrosion  must  be  combined  with  immunity 
to  strain  and  vibration.  And  Reading  Iron  Company  machinery 
is  noted  for  its  honest  workmanship  and  superior  endurance. 

We  are  sure  of  our  products  and  sure  of  our  service — you' 
find  it  both  pleasurable  and  profitable  to  deal  with  us.    The 
name  "Reading"  is  always  your  guarantee  of  the  finest. 

READING    IRON    COMPANY,    Reading,    Pennsylvania 

Atlanta   ■   Baltimore   •   Cleveland   ■   New  York   •   Philadelphia   •   Boston 

Cincinnati     •     St.  Louis     •     Chicago     •     New  Orleans    •     Buffalo 

Houston     •     Tulsa     •    Seattle     ■     San  Francisco    •     Detroit 

Pittsburgh   •    Ft. Worth   •    Los  Angeles    ■    Kansas  City 


?0 Al)TM ^IADL  ,    / 


HhI 


R  GENUINE  PUDDLED  WROUGHT  IRON  ■■ 
EA.DINC  PIPE 
DIAMETERS        RANGING       FROM      ■/«    TO     20     INCHES     ^^H 
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THE   ELECTRODEPOSITION    OF 
RUBBER 

I  Contiuufd  from  pcu/f  55  ) 

is  (if  iin|iiinaiicc.  nililicr  has  Itvvn  suc- 
a-ssfully  i'lrctrn])latol  mi  lead.  zinc, 
tin.  caiiniinni.  antinmny.  ci-rtain  allnys 
Lit'  ihrsr  metals,  anil  upnn  inm  ami 
still  nniliT  ci-rtain  cnnilitiims.  ('ii|iiirr 
and  cn|i]ifr  allm's  art-  usually  unsnit- 
alile.  liecaiisf  they  throw  the  rnhlier  mit 
uf  the  siilntiiin  nf  the  plating  hath.  The 
pl.atiiii^  is  nnit'iinn  over  the  surface  and 
covers  the  e(lt,'es.  corners,  and  contours 
perfectly.  .Adequate  stirrinj,'  in  the 
baths  is.  of  course,  necessary  as  well  as 
are  other  technical  jirecautiuns  to  keeji 
the  ruhher  ion  and  conipoundin.i:;  in- 
gredient ions  dis])ersed.  and  from  ]ire- 
cipitatinn  out  electrically.  ;'.  r..  due  to 
the  sii^ii  of  the  chars,a-  on  the  ion. 

In  addition  to  jilatiuL;  on  metal  the 
process  can  he  used  to  de])osit  ruhhev 
on  non-metallic  supports.  This  can  he 
done  l)y  iniprejjnatina;  the  non-conduc- 
tor, if  porous,  with  electrolyte,  thereby 
coniiectini;  it  electrically  with  the  an- 
ode ]ilaced  inside  the  porous  form.  If 
it  is  not  porous  the  ol)ject  may  be  made 
conductiniL;  bv  j.;raphitizinL;-  or  nietal- 
izini;. 

Tlie  jiroduction  of  certain  type^  ol 
molded  snoods  and  of  g-oods  now  pro- 
duced bv  di])])ing  is  another  ]iromisini.; 
field.  .'>iime  applications  of  this  proc- 
ess ;ire  the  water-proofed  textiles. 
p.i]ier.  wood,  coated  nietal  wire  for 
insulation  and  jirotective  ]iur]ioses. 
coated  metal  ap]iaratus.  such  as  rub- 
ber lined  tanks.  ])ipes.  wells,  screws, 
pump  and  valve  ]iarts.  and  similar 
sni.all  metal  articles,  exposed  to  cor- 
rosive ,L;;ises  or  liiiuids. 

In  the  rubber  snoods  industry,  nuich 
interest  is  attached  to  the  ]iiissibilit\- 
for  the  continuous  production  ol  rub- 
ber sheets,  of  rubber  slab  stock  for 
luolded  f^dods.  and  the  direct  jiroduc- 
tion  of  molded  or  dipped  articles  by 
electroplatint,''.  such  as  inner  tubes  for 
tires,   rubber  i.;loves.   lin,i;er  cots.  etc. 

b'rom  an  economic  jxiint  of  \iew.  it 
is  of  interest  to  survey  the  new  ]iroc- 
ess.  ]'\  dealing  with  the  r;iw  latex 
which  is  shiji])e(l  bv  t;mk  cars  direct 
from  the  ] il.mtation.  all  uncertainty  as 
to  method  of  coagulation  is  eliminated. 
.\s  latex  has  a  content  of  about  .^.^  per 
cent  rubber,  and  is  usually  shijiped  that 
wa\.  :in  economic  loss  in  trans]iorting 
a  large  bulk  of  water  results.  How- 
ever, a  numl)er  of  effective  jirocesses 
of  concentrating  are  being  developed. 
.Satisfactorv  latex  of  60  ]ier  cent  con- 
tent has  already  been  shipped,  and  it 
is  hardlv  too  much  to  ex]>ect  that 
higher  concentration  will  soon  be  pos- 
silile.     \'arious  ]iroce.sses  of  emulsify- 


ing; coagnlaled  rubber  to  form  a(|ueiius 
dispersions  ha\e  been  developed,  and 
these  will  h;i\e  .an  ini|iiirtanl  role  in 
utilizing  waste  .and  scraji  in  the  new 
process. 

The  cost  of  nnxiiig  the  tillers,  sul- 
phur, .•md  \iilcanizing  agents  in  the 
li(|uid  st.ate  is  nuich  less  than  for  sol- 
ids Compounded  and  the  ch;mce  of 
uni fortuity  are  greater,  .\lthough  the 
cost  of  current  is  a  large  factor,  this 
is  not  necessarily  so  serious  as  to  de- 
m.and  location  in  special  districts  where 
]iowi'r  is  cheaji.  but  can  be  carried  on 
wlurever  jiower  cost  does  not  exceed 
from  four  to  five  cents  jier  kilowatt- 
hour.  There  are  a  number  of  appli- 
cations where  the  electrode]iosition  of 
rubber  will  have  a  close  competition 
with    the    old    method,   but    in    the   new 


Tut-:   H,\MMERS 

X,„.<.-  ,./  luniuiu-rs  oner  I  he, 

rd. 

Many  luniiiiicrs,  busy  haiiiiihr 

Urtiliiui.   shaf'ing,    iiiglit   and 

day. 

Shatiiig.  Iiraliiuj  dust  and  cla 

To  a  falacc:  sax^'  it  reared: 

Saxe  the  hannners  laid  away. 

And  1  listened,  and  I  heard 

Hannners  healinu.  ni'^ht  and 

iay. 

In  the  /■<)/./.-.■  uezely  reared. 

J^ealina  it  to  dust  and  elax  : 

Others  hammers,  mulled  hanii 

.Silent  hannners  of  decay. 

—Ralph   ilodijs 

'"■ 

The  width  of  this  zone  will  increase 
;is  the  disi.mce  from  the  transmitter 
increases  but  not  very  raiiidly.  Cap- 
tain v..  !•".  I<'rench  states  that  the  in- 
crease is  one-fourth  mile  in  200  miles. 
If  the  plane  is  olT  to  one  side  the  ]iilot 
will  he;ir  the  letter  "A"  and  if  otf  to 
the  other  the  letter  "X",  and  he  can 
bring  the  i)lane  back  on  its  course. 
w  lure  the  continued  long  dash  is  heard. 

.\nother  system  employs  three  loo])s 
mounted  at  a  .slight  angle  to  each 
other,  mounted  on  the  fuselage  of  the 
])lane.  The  central  looj)  is  mounted 
parallel  to  the  axis  of  the  plane,  so  that 
when  flying  directly  towards  the  bea- 
con it  will  be  in  a  position  to  receive 
signals  at  maximum  intensity-  The 
loo]  is  are  mounted  at  an  angle  so  that 
when  the  plane  gets  oiY  its  course  one 
of  the  outside  loops  will  be  in  a  posi- 
tion to  receive  at  a  maximum  signal 
strength. 

The  signals  are  sent  out  in  an  unin- 
terru]ited  series  and  are  used,  thrfiugh 
the  ])roper  relays,  to  light  small  lamps 
on  the  instrument  panel.  A  white 
light  is  usually  used  to  designate  that 
the  ])lane  is  on  the  correct  course,  with 
red  and  green  lights  to  show  which 
side  the  i)lane  is  off. 


lield  of  rubber  ]ilating  nietal  for  pro- 
tective purposes  no  competition  can  be 
found.  This  tield  is  of  interest  to  the 
chemical  engineer  due  to  the  great 
number  of  a]>plications  that   it  h.as. 


REMOTE  CONTROL  BY  RADIO 

{  Ciiiiliinicil   from  pui/c  5?i  } 

diri-cll\-  would  increase  the  weight  of 
the  apparatus  materialh',  and  as  ;i  ])ilot 
is  needed  for  the  t.ake  oil  and  lauding, 
it  is  not  iiecessarv. 

<  hie  s\-steni  uses  the  crossed  coil 
.antenna  tor  the  tr.ansmissinn  ol  a 
beam.  This  beam  antenna  consists  of 
two  large  coil  or  loop  antennas  mount - 
rd  in  \ertical  pl.anes  ;it  a  lixed  angle 
to  each  other.  Through  the  pro]ier 
cou|iling  the  .anteiin.as  are  connected  to 
a  single  tr.ansmitter.  .\  niechanicil 
de\ice  automaticallv  transmits  the  let- 
ter ".\"  from  one  loop  and  the  letter 
".\"'  from  the  other  loop  in  their 
|iroper  time  relation.  The  signal  will 
s|ire;id  ;is  it  progresses  from  the  loo] is. 
but  there  will  be  a  narrow  band  where 
the  signal  from  each  loop  will  be  of 
the  same  intensity.  The  sending  of  the 
letters  ".\"  and  "X"  are  so  interlocked 
that  a  continuous  long  dash  will  be 
heard  in  the  headset  of  the  jiilot.  when 
in  this  zone  of  equal   strength   signals. 


ENGINEERING  NEWS 

(  Continued  from  paijc  57  ) 

tli;it  the  engineers  require:  at  the  same 
time  saving  in  the  cost  of  coiistructioii 
is  e.x])erienced. 


World  Engineering  Congress 

rwent\-six  countries  were  rejire- 
seiited  at  the  World  Engineering  Con- 
gress, held  in  Tokio.  Japan,  C)ctober 
2''  to  Xovember  7.  It  was  opened  in 
the  new  Municipal  Building  by  Prince 
Cliichibu.  while  Premier  Hamaguchi, 
Piaron  Puruichi  and  representatives  of 
other  nations  were  in  attendance.  On 
this  occasion  emphasis  was  laid  by  all 
]iresent  on  the  marvelous  industrial 
]irogress  of  Japan  during  the  short 
|ierioi|  of  fifty  years  since  Perry's  ad- 
\enture.  ;ind  ho]ie  was  expressed  that 
the  ex]ierience  gained  from  other  coun- 
tries would  ]irevent  injury  to  the 
countrv's  n.atural  beauties  and  age-old 
culture  in  the  ])ursuit  of  future  devel- 
o]inients.  S]jeakers  from  all  nations 
stressed  the  part  played  by  engineering 
in  the  advancement,  welfare,  and  eco- 
nomic |irogress  of  all  countries,  the 
value  of  the  engineering  jirofession 
being  recognized  now  as  never  before 
in   official  circles. 

I'.eginning  with  the  suggestion  fath- 
ered by  Dr.  P.lmer  Sperry  and  ap- 
jiroved  by  President  Hoover  while 
.•^ecretarN-  of  Commerce,  this  congress 
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The  Sphere  is 
Nature's  Faivorhe  Form 

IT  has  only  one  dimension,  is  the  only  form  that 
rolls  in  any  direction  with  equal  facility,  is  the 
most  compact   antl  strongest. 

In  the  New  Departure  Ball  Bearing  man  has 
capitalized  on  nature's  infallible  >vis«lora  and  has 
developed    the    most    successful    anti-friction    device. 

The  New  Departure  steel  hall  evolves  from  spe- 
cial analysis  wire  (A),  is  "headed"  into  its  first 
rough  form  (B),  rough  ground  (C),  finish  ground 
(D),  lapped  (K),  cleaned  and  polished  {¥)  to  a 
brilliant,  smooth  surface,  to  absolute  sphericity  and 
iireater  precision  in  dimension  than  any  other  com- 
mercial product. 

These  balls,  between  raceways  of  equal  quality, 
finish  and  precision,  become  superior  fighters  of 
friction  losses  and  preservers  of  mechanical  pre- 
cision in  industrial  service. 

The  New  Departure  Manufacturing  Company, 
Bristol,  Connecticut:  Detroit,  Chicago.  San  Francisco. 


OFTHE 
STEEL    BALL 


/  C 


© 


NEW   DEPARTURE 

BALL      BEARIXCS 
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i^rvw  iiitu  tlu-  tjrcatest  conference  tor 
tile  exclians^e  ut  engineering  educatiim 
(in  all  ]iliases  nf  modern  industry,  cov- 
ering the  past  and  the  future  prosjiects 
under  most  varied  conchtions.  Steam 
from  volcanic  heat  and  electric  power 
generation  liy  windmills  are  possiliili- 
ties  that  were  touched. 

A  dinner  given  hy  the  American 
delegates  to  Jajianese  engineers  was 
attended  hv  I'rince  and  Princess  Chi- 
chihu,  with  many  notahles  with  their 
wives  taxing  the  hotel  capacity.  Dr. 
S])errv  was  toastmaster.  Addresses 
were  made  liv  Haron  Furuiclii,  Baron 
Tukuma,  1-".  P..  Jewett,  and  (leorge 
Otis  Smith. 

Chicago  was  mentioned  as  the  next 
meeting  ])lace  of  the  Congress,  the 
date  to  coincide  with  the  opening  of 
the  World's   I-'air  there  in   193,3.  ' 


Lay  High  Voltage  Submarine  Cables 

Eight  cahles  carrying  two  three- 
[ihase  60,CXX)-volt  circuits,  have  been 
laid  beneath  the  Delaware  River  be- 
tween Deepwater  Point,  X.  J.,  and 
Pigeon  Point.  Delaware.  The  flistance 
between  the  terminal  structures  is 
3,521  feet.  The  current  carried  by 
these  eight  single  conductors  will  be 
at  the  highest  voltage  ever  used  on  sub- 
m;irine    cables.       It    was    necessarv    to 


i'xc,i\;iti-  .approximately  205.(X)0  cubic 
N-.-irds  cif  material  to  form  a  trench  10 
feet  deeji  an<l  40  feet  wide  in  which 
the  cables  were  laid.  A  ])ortion  of  the 
trench  will  be  Ijackfillccl  in  order  to 
safeguard  the  cables  against  ship 
anchors. 


Vacuum  Tube  Insulation 

In  pure  magnesia,  extruded  from 
dies  for  tlu'  proper  cross-section  and 
cut  to  the  desired  length  while  in  a 
plastic  state,  the  radio  industry  has 
found  an  insulator  which  is  suitable 
for  use  on  a.  c.  tubes.  After  being 
cut  to  the  pro|ier  size  the  bases  are 
lired  .at  a  temperature  of  700  degrees 
b'.abrenheit,  a  temperature  which  is 
higher  than  ;uiy  temperature  ap])lied  to 
this  material.  Tubes  which  have  been 
constructed  for  two  and  a  half  volts 
with  magnesia  tubing  withstand  an 
overload  of  eight  volts  on  the  filament 
without  disastrous  results.  With  six 
volts  on  the  filament,  tubes  have  oper- 
ated for  25  hours.  Tulies  operated  at 
four  \dlts.  instead  of  the  usual  two  ;m<l 
;i  h;ilf.  ha\e  enio\-ed  a  life  in  excess 
of  51 K)  hours.  From  these  tests  it 
seems  th.at  tubes  with  this  type  i>f 
insul.ating  base  will  last  fiir  several 
tbous.ind  hoin-s,  and  even  in  excess  of 
5(KH1  hours. 

.\    ch,ir,ictertistic   of   tlu'    luire    mag- 


nesia insulator  is  that  it  will  not  fuse 
with  the  filament  wire.  The  insulating 
base  on  the  average  type  of  base  would 
fuse  and  combine  with  the  filament 
wire,  and  so  cause  the  filament  wire  to 
.attempt  to  sn;ii>  ;it  ditterent  stages  of 
cooling  and  thus  cause  a  premature 
burn-oiU. 


Smooth  Performance 

Do  von  know  that  the  engine  in 
\iiur  car  manipulates  at  smoother 
|)erformance  in  damp  weather  than 
in  a  close  dry  atmosphere.  Experi- 
ments ijerformed  by  the  United  States 
Pureau  of  .Standards  prove  that  motor 
lierformance  is  much  quieter  in  satur- 
;ited  air,  but  with  a  ]iro])ortional  dimin- 
ishing of  actual  power  output.  An 
explanation  offered  by  the  Bureau 
engineers  gives  a  common  sense  argu- 
ment in  explaining  the  facts. 

When  the  wet  air  is  drawn  into  the 
carburetor  and  then  used  to  atomize 
the  gasoline,  it  provides  a  mixture 
which  possesses  a  damping  effect  when 
ignited  in  the  combustion  chamber.  As 
much  as  a  ten  percent  loss  in  power 
has  been  noted  on  various  types  of 
combustion  engines  inider  conditions  of 
saturated  air. 

Humidity  has  no  effect  on  the  motor 
which  has  a  correctly  adjusted 
carburetor. 


r^ — \ 

J*iirthn> 


Va 
Johns 


Choice  of  Ameriea^s  CoUeyes 

TAYLOR  STOKERS 

At  tiie  University  of  Wisconsin  .  .  • 

College  engineers,  with  a  wide 
an<l  aceurate  knowledge  of  the 
latent  8eientiiic  advances  and 
demanding  the  best  in  modern 
equipment,  specify  TAYLOR 
S  TOKKK.S  (or  college  power  and 
healing  plants. 

The     University     of    Wisconsin 

found    that   hy  remodelling   its 

heating    plant     with   TAYLOR 

STOKERS  the    necessity  of 

building  a  new  plant  could  be 

obviated.  The   new  TAYLOR 

STOKER   installation    pro- 

vi<led    ttvice   the   capacity   of 

the  former  heating  units. 

I'niversitvof  ^■isconsinencinpers 
r«.dit  T\YU>R  STOKKKS  with 
trlpin?  toreduce  tliecost  of  heal- 
ns  from  $  t;t.*>0  per  seni<-Btrr  per 
student  in  1418  to  $18..;:<  in  1927. 
In  some  colleses  llie  TWI.OIt 
STOKF.RS  are  used  as  part  "f 
the  laborat»»r>'  equipment  for 
training  cngineeriuj;  btudents. 


in  a  spttina  liln>  this  th»' 
grotrfr  plant  shoulti  hf  snntln'lf>ss. 


AMERICAX    E^GINEERINIiJ    COMPAXY 


A  V  i^  n  u  c 


P  h  ■  I  a  d  <>  I  p  li  i  a  ,    Pa. 
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RESEARCH 

A  mamifiictiiring  company,  like  an  individual,  never 
stands  still.  It  must  constantly  seek  ways  to  improve 
its  products  or  it  will  soon  start  to  go  backward. 

Allis-ciialmers  has  made  it  a  policy  never  to  be 
satisfied  with  designing  and  building:  good  machines. 
They  mu.'it  be  built  better.  Not  only  are  exhaustive 
tests  made  to  bring  out  any  weaknesses  in  design  or 
construction  and  to  get  data  on  operation  ot  machines 
before  they  are  offered  to  the  public  but  continuous 
study  and  field  tests  bring  out  points  where  further 
improvements  may  be  made. 

Working  with  tlie  manufacturing  and  engineering 
departments  and  suiiiilementing  their  work  are  re- 
search engineers  wliose  duty  it  is  to  develop  new  kinds 
of  iron  and  steel,  insulation  for  electrical  machinery, 
and  other  materials  that  will  give  to  AUis-Chalmers 
power,  electrical  and  industrial  machinery  longer  life 
and  trouble-free  sei-vice. 

^LLIS-€H/:iLMERS  M/lNUF/lCTURINGrO. 

I  MII.VVAUKEC.  WIS.   U.S.A.  >• 


"Woiv  can  I  best  inspect 
tools?'' 


precision 


A  manufacturer  said  to  us:  "I 
must  measure  a  number  of 
templets  frequently.  Great  ac- 
curacy is  imperative.  An  optical 
method  may  speed  up  the  process 
..."  The  B.  ill;  L.  Toolmakers' 
Microscope— used  in  many  other 
industries  — was  the  simple  solu- 
tion to  this  problem. 


In  every  phase  of  industry  special 
optical  instruments  are  solving 
problems  of  inspection  and  pro- 
duction control  better  and  more 
economically.  Bausch  &  Lomb 
scientists  have  studied  many  in- 
dustrial fields.  Their  experience 
may  be  invaluable  to  you.  Call 
on  them. 


BAUSCH    &   LOMB   OPTICAL   CO. 


635  Sc.  Paul  St. 


Rochester,  N.  Y. 


y^  O  Temperature 
^/«j  Instruments 

INDICATING -RECORDING -CONTROILINC 
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Armour  Institute  of 
Technology 

Chicago 


The  College  of  Engineering 
Offers  Courses  in 

ELECTRICAL  ENGINEERING 

MECHANICAL  ENGINEERING 

CIVIL  ENGINEERING 

FIRE  PROTECTION  ENGINEERING 

CHEMICAL  ENGINEERING 

ARCHITECTURE 

Tl't'Sc'  courses  are  each  four  years  in  length 
and  lead  to  the  degree  of  Bachelor  of  Science 

COMPLETELY   EQUIPPED   SHOPS 
AND   LABORATORIES 


The  Institute  Bulletins 

Will  be  Sent  on  Application 


Use  Model  Plane  in  Teaching 
Control 

A  new  instruction  device  has  been 
installed  fur  student  airplane  pilots  at 
the  Xew  York  University.  The  pupil 
in  learnint,''  the  use  of  this  device  is 
situated  in  a  cockpit  and  works  natural 
sized  controls.  These  controls  in  turn 
are  connected  with  a  model  airplane 
situated  before  him.  The  plane  re- 
sponds to  the  air  currents  just  as  a  full 
sized  plane  would  respond  to  actual 
air  currents. 

The  instructor  is  enabled  to  give 
many  points  which  could  not  be  met 
in  the  air  as  often  without  resulting 
in  a  hazardous  outcome. 


Metal  Covered  Money 

A  chemist  recently  found  a  method 
by  which  jiaper  mone)-  can  be  covered 
with  a  solution  of  metal  alloy  to  make 
it  more  durable.  A  steel  alloy  is  used 
in  the  iirocess  that  was  developed  in 
the  laboratory  of  Dr.  Schoop  in  Zur- 
ich. This  new  invention  has  adhesive 
ntialities  which  make  it  remarkable. 
The  riaper  is  not  defaced  in  any  way. 
and  forging  of  this  specific  type  of 
bank  note  is  practically  impossible.  The 
United  States  Government  spends  sev- 
eral millions  of  dollars  each  year  to 
rc]ilenish  the  supply  of  paper  money 
which  has  been  worn  out  from  con- 
tant  use.  We  may  soon  be  transacting 
our  business  with  "iron  tender." 


PAGING  LAW  PROF. 

An   old  man   heard  of  a   famous   surgeon 

who   could   restore   youth   by   performing  a 

gland   operation. 

Going  to  the  physician  the  old  man  said : 
"Could  you  make  me  17  years  old?" 
"Certainly,  I  can,"  the  surgeon  responded 

and  the  operation  was  performed. 

Several   months   later,   the   doctor   sent   a 

bill. 

"Nothing    doing."    the    patient    responded. 

"I   am  under  age  and  you  can  not  sue  me. 

and  if  you  say  I  am  not  under  age.  I'll  sue 

vou   for   fraud. 


A  name  which  for  years  has  identi 
fied  the  finest  tapes  and 
rules  on  the  market, 
regardless  of  price. 


fUFKIM 


/UFKiN 

/UFKIN 


Let 

us  send 

you  Catalog 


UFKiN 


THE /uFK/N  Rule  Qo. 

SAGINAW.   MICH. 

I06  LAFAYETTTE  ST  .  NEW  YORK 
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Analyze  a  Jenkins 


Take  a  Jenkins  Valve  apart  and  analyze  it. 
If  it  happens  to  be  a  Pig.  370,  Jenkins 
Standard  Bronze  Gate  Valve,  your  analj^- 
sis  will  show  that  the  valve  is  made  up  of 
nine   metal  parts,  and  asbestos  packing. 

Note  first,  how  the  body,  which  is  cast  of 
virgin  metal,  is  designed  symmetrically  in 
both  transverse  and  longitudinal  sections 
to  assure  intimate  contact  between  the 
gate  and  seat.  Examine  the  well  turned 
spindle  with  strong  square  threading.  The 
sturdy  bonnet,  packing  nut  and  the  care- 
fully machined  \\'edge. 

This  simple  inspection  shows  the  reason  for 
that  long,  efficient  performance  for  w  hich 
Jenkins  are  noted— performance  so  unvary- 
ingly dependable  that  engineers  have 
come  to  accept  Jenkins  Valves  as  standard. 


Send  for  a  booklet  descriptive  of 
Jenkins  Valves  for  any  type  of 
budding  in  which  you  may  be 

interested. 

JENKINS  BROS. 


80  White  Street  .  .  .  New  York.  N.Y. 
524  Atlantic  Avenue  .  .  .  Boston.  Mass. 
133  No.  Seventh  Street  .  Philadelphia.  Pa. 
646  >X'ashington  Boulevard    .    Chicago,  III. 

JENKINS  BROS.,  LIMITED 
Monueah  Canada  London  England 


Jenkins 

VALVES 

Since  1864 


Improving 

Grinding 

Practice 


with  the 

Brown  &  Sharpe 

No.  30 

Plain  Grinding  Machine 

THE  advanced  design  and  the  many  unique 
features  of  the  Brown  &  Sharpe  No.  30  Plain 
Grinding  Machine  has  led  to  the  development 
of  new  methods  which  increase  the  production 
of  accurate  work,  reduce  the  effort  required  of 
the  operator  and  lead  the  way  to  substantial  new 
savings. 

Among  the  outstanding  features  of  the  No. 
30  are  the  rugged  construction,  high  speeds  and 
feeds,  centralized  controls,  inbuilt  precision  and 
ease  of  operation. 

A  catalog  describing  in  detail  the  many  fea- 
tures of  the  No.  30  or  any  other  size  in  the  "30 
Series"  will  be  sent  at  your  request. 

BROWN  ^  Sharpe 

BROWNS:  SHARPE  MFG.  CO.  |li^|  PROVIDENCE,  R.  I.,  U.  S.  A. 
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FIRE  HAZARDS  OF   FILM  Outlet  For  Large  Quantities  of  Silver 


{  Ciiutiuucd  from  piu/c  47) 

otlicr  nuans  nf  a])iilyin,L;  water  si-rvr 
vcT)-  rlTt'ctivclv  in  t|uenchinf^  the  hrc. 
Sniiillni-iiii;  hv  foam  is  also  (|iiitc  u>r- 
fiil.  Whiii-  tlic  o<l(.r  .uivcii  off  by  thr 
linniiiiL;  film  may  irritate  the  tliniats 
ami  i\<s  (if  tlif  rtrcnu-n,  it  is  nut  sul'fi- 
(.icnth  scrintis  t<i  iletcr  thnn  from 
lirrfiirmini;  their  chlties.  The  pniMem 
(if  the  lire  department  is  e(|ni\alent  td 
that  (if  extin.Ljnishint;-  a  fnc  in  a  stur- 
aL'e  (if  similarly  jilaeed  newsprint 
pa]  er  st(iek.  The  ant(iniatie  sprink- 
ler prdtectiiin  to  snccessfully  handle  a 
lire  in  this  sitnation  is  practically  the 
same  as  that  for  other  risks  of  onli- 
nar\  hazard.  The  desii,ni  of  such  a 
s\^tem  is  governed  by  the  res^nilations 
of  the  National  Board  of  Fire  Under- 
\\rit(.-rs  for  the  installation  of  sprinkler 
e(|nipments. 

Tlie  results  of  all  investiiiations  con- 
clusively show  the  merit  of  employing; 
cellulose  acetate  films  in  ])lace  of  cel- 
Irlosc  nitrate  films,  because  of  reduced 
dauL^er  to  both  life  and  ]iroperty. 
l\eL;ulations  requirint;-  the  use  ol  the 
less  hazardous  type  of  I'llm  in  hospi- 
tals and  schools  have  been  adojited  in 
several  of  the  large  cities,  h'urther 
development  along  this  line  will  be 
w.itehed    with   interest. 


(  hiiia  and  India  still  continue  to  be 
the  largest  consumers  of  silver  in  the 
world,  each  consuming  about  twice  as 
much  as  the  United  States.  However, 
llu'  I'.aslnian  Kodak  Coni]iany  in  this 
countr\-    ust's    about    five    tro\    tons   ol 
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sihcr  a  week.  The  only  order  of  siKer 
ihat  surpasses  this  is  the  one  of  the 
liiited  .States  nnnt.  Most  of  this  siher 
is  u^ed  in  the  manufacturing  of  more 
than  200,0(^1  miles  of  moving  ]iicture 
film  a  WAV-  The  base  of  safet\-  mo\- 
ing  ]iicture  lilm  is  cotton,  which  is 
ni.ide  into  cellulose  nitrate,  or  eellu- 
]u>v  acet.ate. 


Automatic  Refrigeration 

In  an  automatic  refrigeration  plant 
at  Harvard  University,  ice  pans  are 
hung  from  the  ceiling  in  rows.  Ice 
frozen  in  them  holds  the  surface  of 
the  |ians  at  a  constant  teniiierature 
rej^ardbss  of  the  warm  air  that  may 
How  to  them  from  an  exterior  source. 
The  sNstem  maintains  the  ice  pans  at 
II..S  degrees  below  freezing  so  as  to  do 
.•iw.iy  with  frosting  the  pans. 

.\ir.  Douglas  \\'arner.  the  inventor, 
gives  the  guarantee  that  he  can 
maintain  a  tem])erature  of  34  degrees 
h'ahr.  for  4('^  hours  with  jiower. 
The  difference  in  tem])erature  between 
the  refriger;uit  and  the  room  is  said 
to  be  onl\-  live  degrees.  If  this  is  the 
case,  the  tem]ierature  of  the  refriger- 
.mt  will  not  hnw  to  lie  so  low,  and 
thereb\'  Use  a  minimum  of  jiower.  In 
the  Harvard  iilant  the  new  system 
made  it  possible  to  replace  their  for- 
mer .^  HP.  motor  with  a  2  HP.  motor. 

I'lrine  of  various  densities  is  frozen 
in  ,1  ]i,in  in  the  top  of  cabinets.  Numer- 
ous co|iper  fms  extend  from  the  bot- 
tom of  each  ])an  into  the  cabinets, 
m.aintaining  their  temperature  the 
same  as  that  of  the  frozen  solution 
,ibo\-e.  In  this  manner  the  desired 
teni|ierature  is  obtained  by  varying  the 
amount  of  salt  ]iut  into  the  water,  and 
not   \,\  a   fragile  thermostatic  control. 


18   5   5 


SEVENTY-FIFTH 


ANNIVERSARY 


19    3    0 


Measuring  the  progress  of  75  years 


From  small  shops  to  vast  factories  .  .  .  from 
blacksmith's  forge  to  six-ton  electric  furnaces 
...from  Joule's  theory  of  heat  to  superheat .  . . 
from  guesswork  to  science  .  .  .  from  waste  to 
economy — these  hint  the  revolution  in  indus- 
try since  1855. 

The  growth  of  Crane  Co.  through  these  years  is  a 
significant  reflection  of  the  growth  of  all  indus- 
try. From  a  one-man  shop  founded  three- 
quarters  of  a  century  ago,  it  has  grown  to  a 
world  organization,  meeting  in  its  own  factories 
the  power  and  production  problems  that  have 


faced  other  manufacturers.  Supplving  the  pip- 
ing materials  that  have  released  power,  etiected 
economies,  and  increased  production  every- 
where, it  has  of  necessity  met  and  solved  pip- 
ing problems  as  they  havearisen  in  all  industries. 

Now  in  its  75th  anniversary  year,  it  serves  all 
industries  with  the  materials  developed,  the 
knowledge  and  experience  gained.  To  engineer- 
ing students,  its  customers  of  the  future,  it  oilers 
a  valuable  reference  book  and  research  manual 
on  metal  reactions  under  high  pressure  and  su- 
perheat :  "Pioneering  in  Science."  Write  for  it. 


^CRAN  E 

CRANE    CO   ,  GENERAL  OFFICES:  836  S.   MICHIGAN  AVE   ,  CHICAGO 

NEW  YORK  OFFICE:  23  W.  44TH  ST. 

Brar.chn  and  Said  Offneiin  One  HundudarJ  Mnrty  Cues 


Fittings 
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OXWELDING 
PROVED  BY  TEST 


Oxwelded  pressure  vessels  constitute  an  outstanding 
example  of  the  results  which  can  be  obtained  through 
intelligent  application  of  the  oxy-acetylene  process. 
Introduction  of  oxy-acetylene  welding  into  the  pro- 
duction of  large  pressure  vessels  has  resulted  in  in- 
creased dependability,  and  noteworthy  contributions 
to  the  knowledge  of  the  best  methods  of  design. 

Never  before  has  it  been  possible  to  test  full  size 
pressure  vessels  actually  to  destruction.  With  oxwelded 
construction,  however,  it  has  been  possible  to  test  each 
design  until  the  plate  itself  failed  and  to  correct  any 
weaknesses  discovered  in  design  or  materials.  Test 
pressures  of  three  times  the  working  pressure  ore 
standard  for  oxwelded  pressure  vessels. 

From  time  to  time  the  oxy-acetylene  industry  is 
in  the  market  for  technically  trained  men.  It 
ofFers  splendid  opportunities  for  advancement. 


E.  J.  W.  EGGER, 

Resident  Engineer, 

Stevenslnstituteof 
Technology  1921 

Three  Letter  Man 

Football  3  years 
Basketball  4  years 
Baseball  3  years 

W.  S.  WALKER 

Development  Engineer, 
Engineering  Depl. 

University  of  Wisconsin  '26 
Football  2  years 
Wrestling  2  years 
Honorary  Society 
Psi  Upsilon   Fraternity 


rOne  of  a  series  of  advertisements  Y 

"1     featuring  College  men  serving     F* 

this  industry. 


The    Linde   Air   Products    Company — The    Prest-O-Lite  Company,  Inc.  —  Oxweld  Acetylene 

Company  —  Union  Carbide  Sales  Company  —  Manufacturers  of  supplies  and  equipment  for 

oxy-acetylene  welding  and  cutting  —  Units  of 

UNION  CARBIDE  AND  CARBON  CORPORATION 

30  East  42nd  Street  I'NN  New  York,  N.  Y. 
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KOEHBING 


.iiunoiai^e    lor   the   Longest 
Suspension  Span 

A  bridge  witli  a  main  suspension  span  of 
3500  feet,  the  longest  in  the  worhi,  will  soon 
cross  the  Hudson  river  at  New  York.  Suspen- 
sion will  be  maintained  by  four  3ij  inch  cables 
supported  on  steel  towers  (;35  feet  above  the 
water  level. 

Abutments  on  the  F'ort  Lee  approach  aie 
shown  in  preparation  in  the  views  at 
the  right.  Two  Koehring  Heavy  Duty 
products,  a  power  shovel  for  the  rock 
excavation  and  a  paving  mixer  for  turn- 
ing out  the  Dominant  Strength  Con- 
crete, were  used  in  this  work. 

The  massive  New  York  anchorage 
above,  200  feet  by  300  feet  ground  di- 
mension and  125  feet  in  height,  contains 
110,000  cubic  yards  of  quality  controlled 
concrete  mixed  by  two  Koehring  Heavy 
Duty  Mixers. 

Another  identification  of  the 
Koehring  re-mixing  action  with  a  struc- 
ture built  to  endure! 

KOEHRING  COMPANY 

MILWAUKEE,  WISCONSIN 

Mamifacturcrs  of 
Pavers,  Mixers  — Gasoline  Shovels,  Cranes  and  Draglines 

Division  <•/  Naliaiwl  Eqmpmcnl  C<)rp.>r,i(„.ri 
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Curled  Hair 


.  .  .  .  Provides  a  World  of  Comfort! 


This  is  the  second  of  a  series  of  adrertisements  dealing  villi  the 
products  of  the  by-product  activities  of  Armour  and  Company  that 
w.ll  appear  in  this  and  in  subsequent  issues  of  the  Armour  Engineer. 


SLEEP!  Seldom  do  wc  pay  hoed  to  its  importance.  If 
\vc  did.  we  would  provide  for  it  more  carefully. 
Sleep  is  of  utmost  importance  to  us.  The  average 
person  must  have  approximately  eight  hours  sleep  each 
day  to  repair  bodily  wear  and  tear — and  that  period  of 
restfulness  and  upbuilding  should  be  had  under  the  most 
favorable  circumstances. 

Essential  to  proper  sleep  is  a  good  mattress.  Preferably 
it  should  be  a  Curled  Hair  mattress  because  of  the  many 
exclusive  advantages  to  health  and  comfort  to  be  found  in 
this  type  of  mattress. 

Leading  hotels,  hospitals,  government  institutions  and 
the  U.  S.  Navy  and  other  organizations  that  know  the  value 
of  sleep  to  the  human  body  through  scientific  study,  use 
and  endorse  Curled  Hair  Mattresses — and  in  addition  reg- 
ularly use  and  endorse  Armour's  Quality  Curled  Hair  as 
the  mattress  filler.  They  know  it  to  be  the  standard  of 
quality  in  Curled  Hair. 

In  the  Curled  Hair  field,  producing  a  product  which  con- 
tributes greatly  to  man's  health,  comfort  and  welfare. 
Armour  and  Company  is  a  leading  factor.  Thirty-three 
years  of  manufacturing  experience  together  with  their  un- 
usual facilities  for  obtaining  raw  materials  and  processing 
them,  have  won  for  them  a  leadership. 

Where  Curled  Hair  is  used,  "Armour's  Quality"  is  a 
synonym  for  "absolute  uniformity" — this,  in  a  sphere  of 
industrial  activity  where  uniformity  is  all-important. 

Armour  and  Company  are  one  of  the  leading  manufac- 
turers of  sterilized  Curled  Hair:  they  arc  one  of  the  largest 
importers  of  horse  hair — South  American  horse  hair  only 
is  imported  by  them,  it  being  the  finest  obtainable;  and 
they  are  the  largest  producers  of  domestic  hair  other  than 
horse  hair. 

Hair  from  horses  tails  and  manes,  domestic  cattle  tails 
and  domestic  hog  hair — these  arc  the  principal  raw  ma- 
terials used  in  the  manufacture  of  the  curled  hair  that  goes 
into  the  making  of  mattresses,  furniture  upholstery,  auto- 
mobile seats  and  cushions,  and  many  other  things.  Vegeta- 
ble fiber  is  also  used,  and  is  blended  with  the  animal  hair 
where  a  cheaper  grade  of  product  is  wanted. 


There  is  a  romance  of  business  built  into  the  gathering 
and  processing  of  these  raw  materials. 

The  horse  tails  and  manes  are  obtained  from  South 
America.  There  they  are  clipped  from  semi-wild  horses 
by  natives  who  follow  this  occupation  as  a  means  of  liveli- 
hood. These  clippings  arc  put  up  in  900  pound  bales  and 
then  shipped  to  this  country.  More  than  1.500.000  pounds 
are  brought  in  annually.  The  hair  is  of  a  superior  quality. 
Montana.  Texas,  and  the  horse- raising  ranches  of  Canada 
provide  additional  supplies,  though  not  large. 

The  cattle  tail  hair  which  Armour  and  Company  uses 
is  obtained  almost  exclusively  from  our  own  packing 
plants.  The  same  applies  to  hog  hair.  Thus,  in  both  these 
sources  of  supply,  Armour  and  Company  has  first  choice  of 
the  finest  materials. 

Approximately  1,000,000  pounds  of  cattle  hair  arc 
produced  annually  in  America:  and  about  15,000,000 
pounds  of  hog  hair. 

The  vegetable  fibers  are  obtained  from  Mexico. 

Careful  processing  of  cleansing,  sterilization,  bleaching, 
and  spinning  which  produces  the  curl  in  curled  hair,  at- 
tends the  making  of  the  finished  product. 

Being  leaders  in  this  field.  Armour  and  Company  main- 
tain splendid  laboratory  and  research  facilities  for  the  benefit 
of  the  curled  hair  user.  These  facilities  are  by  far  the  most 
up-to-date  in  the  industry.  Through  them  a  constantly 
improved  product  has  been  made  possible:  problems  of 
curled  hair  usage  have  been  solved,  and  thousands  of  dollars 
have  been  saved  to  curled  hair  users.  In  the  interest  of  the 
industry,  this  service  is  provided  free  of  cost. 

If  your  problems,  now  or  later,  involve  the  use  of 
Curled  Hair,  we  urge  your  logical  consideration  of  our 
services. 

ARMOUR  CURLED  HAIR  WORKS 

Owned  And  Operated  By 

AR  M  O  U  R  I^  COM  PAN  Y 

1355  W.  31st  St.,  Chicago,  111. 


Six  %easons  Why  Your  iMattress  Should  ^e  a  Curled  Hair  SMattress: 


1.  Permanently  Resilient 

Curled  Hair  contains  thousands  of  minia- 
ture spiral  springs  that  respond  to  the 
slightest  pressure. 

2.  Non-absorbent 

Curled  Hair  does  not  absorb  moisture  or 
odors. 


3.   Self- Ventilating 

Curled    Hair    insulates    agai 
heat    in    summer    and    cold 


4.   Doubly-Sterilized 

Curled   Hair   is   highly   sanitary 
— does  not  easily  retain  dust. 


5.  Long  Life 

Curled  Hair  will  outlast  all  substitutes — 
can  be  easily  and  economically  renovated. 

6.  Economical 

While  first  cost  may  be  slightly  higher 
than  substitutes,  less  is  required  due  to 
greater  resiliency  and  filling  qualities. 


UP  FROM  THE   OXCART 


JOIN  US  IN  THE  GENERAL 
ELECTRIC  HOUR.  BROADCAST 
EVERY  SATURDAY  AT  9  P.M., 
E.S  T  ON  A  NATJON-WIDB 
N  B.C      NETWORK. 


GENERAL 
ELECTMC 


"Acceleration  rather  than  strucfuial  changes,  is  the  key 
to  an  understanding  of  our  recent  economic  develop- 
ments " — From     the   report   of  President    Hoover's 
Committee   on   Recent   Economic    Changes 


y 


GENERAL 


ELECTRIC 


ESTERDAT,  the  rumble,  creak,  and  plod  of  cart  and 
oxen.  To-day  and  to-morrow  the  zoom  of  airplanes.  Faster 
production.  Faster  consumption.  Faster  communication. 

Significant  of  electricity's  part  in  the  modern  speeding-up 
process  is  the  fact  that  during  the  last  seven  years,  con- 
sumption of  electric  power  increased  three  and  one-half 
times  as  fast  as  population. 

General  Electric  and  its  subsidiaries  have  developed  and 
built  much  of  the  larger  apparatus  that  generates  this  power 
as  well  as  the  apparatus  which  utilizes  it  in  industry  and  in 
the  home. 

The  college-trained  men  who  come  every  year  to  General 
Electric  take  a  responsible  part  in  the  planning,  production, 
and  distribution  of  electric  products,  and  at  the  same  time 
receive  further  technical  or  business  training. 
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PALMOLIVE  BUILDING,  CHICAGO,  ILL. 
Hulubird  &■  Ruut,  Arcliilrcls 

A  New  Chicago  Skyscraper 

THE  Palinolive  Building,  Chicago,  althougii  ooinpieted  only  a 
short  time,  is  already  a  famous  olTice  building.  It  is  served  by 
12  Otis  Signal  Control  Elevators  for  passenger  service. 

In  such  an  outstanding  structure  as  this  it  is  imperative  that 
nothing  hut  the  finest  e(piipinent  he  used  and  Otis  Elevators,  with 
their  world-wide  reputation  for  safety  and  reliability,  were  the 
natural  choice. 

Over  75  years  research  and  manufacturing  experience  are  behind 
Otis  Elevators,  which  are  made  by  the  same  organization  that  has 
pioneered  the  way  with  every  important  development  and  major 
improvement  in  the  entire  field  of  N'ertical  Transportation. 


On,'    nf  the   parlv 

,,l,„srs  of  \rrtiral 

Transportation 


OTIS   ELEVATOR    COMPANY 

OFFICES     IN    ALL     PRINCIPAL      CITIES     OF     THE     >VORLD 


n 


Please  uicnlion   I'lic  .-Iniiour  Rnqim 
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WHAT     YOUNGER     COLLEGE     MEN     ARE     DOING     WITH     WESTINGHOUSE 


Special  cars  were  needed  .  .  . 

railway  tracks  had  to  he  lowered,  to  handle  the 
transformers  these  men  built 


At  conowingo,  Manland,  is  the 
±\.  second  largest  hydro-electric  de- 
velopment in  the  world.  Power  gener- 
ated there  at  220,000  volts  will  be  fed 
into  lower  voltage  transmission  hnes 
of  the  Public  Service  Electric  and  Gas 
Company  at  Roseland,  near  Newark, 
New  Jersey. 

The  transformers  that  will  perform 
this  transfer  of  energy  are  physically 
the  largest  ever  built,  for  their  capacity 
is  sufficient  to  serve  the  home  lighting 
needs  of  a  city  of  a  million  people.  Four 
in  number,  each  is  larger  than  a  house, 
weighs  when  empty  as  much  as  a  large 
locomotive  and  holds  three  rank  cars  of 


oil.  Four  specially  built  railway  cars 
and  fifty- two  standard  cars  of  various 
types  were  required  to  transport  them 
from  the  factory  to  the  job.  At  one 
point  the  railway  tracks  had  to  be 
lowered  so  the  units  would  clear  an 
overhead  viadua,  so  great  was  their 
size. 

When  speaacular  jobs  like  this 
come  up  it  IS  natural  that  they  go  to  an 
institution  likeWestinghouse.  Pioneers 
in  elearical  development.  Westing- 
house  engineers  often  know  the  thrill 
of  achieving  the  "impossible"  in  see- 
ing their  work  through  WT  l*  % 
from  des  gn  to  erect  on               YV^StlH^llOUSC 


y  aHlQ 
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Precision  Frequency 
Determination 

By  Beverly  Dudley,  ex -'30, 
Assistant  Technical  Editor,  0-  S.  T. 


THIi  precise  deterniination  of 
frequency  is  a  most  impor- 
tant radio  engineerinj;  prob- 
lem. It  is  highly  desirable  that  the 
frequencies  within  the  range  of  aud- 
ibility be  quite  accurately  known  as 
a  matter  of  academic  interest  but  the 
increasing  economic,  social,  and  po- 
litical importance  of  radio  channels 
makes  the  precise  determination  of 
radio  frequencies  an  absolute  neces- 
sity, for  it  is  a  serious  matter  when 
radio  signals  transmitted  from  one 
station  trespass  on  the  frequency 
channel  assigned  to  another  station. 
The  importance  of  the  subject  may, 
perhaps,  be  better  appreciated  when 
it  is  realized  that  the  problems  in- 
volved are  international  rather  than 
merely  national  in  scope,  so  that  not 
only  must  every  nation  using  radio 


GENERAL   FREQUENCY  DETERMINING   SVSTEM 

comniunicatiiin  systems  employ  ac- 
cur;ite  radii)  frequency  standards, 
but  in  additiiin  these  standards 
must  be  in  very  close  agreement 
with  the  frequency  standards  of 
other  nations. 

.Since  fre(|uency  may  be  detined  as 
the  number  of    complete    recurring 


events  taking  place  during  a  given 
time  interval,  it  follows  that  the  de- 
termination of  frec|uency  is  little  else 
than  the  determination  of  a  certain 
time  interval.  The  complete  recur- 
ring events  are  called  cycles  and  the 
unit  of  time  is  usually  the  second. 
Alternating  currents  such  as  are  used 
to  light  our  electric  lamps  and  oper- 
ate motors  usually  have  a  frequency 
of  60  cycles  per  second.  The  time 
interval  required  for  the  completion 
of  one  cycle  is  consequently  l/60th 
of  a  second.  Frequency  and  time  are 
therefore  seen  to  be  reciprocal  val- 
ues representing  the  completion  of  a 
certain  event.  F"requency  is  deter- 
mined when  the  time  interval  of 
a  single  recurring  event  is  known. 
The  standardization  of  time  is  there- 
fore necessary  for  the  precise  deter- 
mination of   frequency. 

The  Solar  Day  is  the  time  interval 
between  two  successive  transits  of 
the  sun  across  the  meridian  of  the 
observer.  The  length  of  the  Mean 
Solar  Day  (which  is  the  mean  or 
average  length  of  all  the  Solar  l)a\s 
in  a  year)  is  taken  as  the  standard 
interval  of  time.  The  acce|itance  of 
the  Mean  Solar  Day  as  the  standard 
of  time  ])ermits  the  use  of  the  rota- 
tional frec|uency  of  the  earth  about 
its  axis  as  the  ])rimar\-  fre(|uenc\" 
standard,  although  1  8()'4.(H)i)th  part 
of  the  Alean  .Solar  Day  or  one  second 
is  a  much  nmre  con\enieiit  time  in- 
terval unit. 

Given  the  primary  frecjueiicy 
standard  it  is  po>silile  to  determine 
the  fretiueney  of  any  series  of  reeur- 
riup-  events   in   terin^  of   this   st.'ind- 


ard.  For  general  electrical  and  radio 
use  an  accurate  working  standard 
which  may  take  the  form  of  a  vac- 
uum tube  oscillator  or  generator  is 
used,  the  frequency  of  this  generator 
being  compared  with  the  primary 
frequency  standard,  which  was  taken 


to  be  the  rotational  frequency  of  the 
earth  about  its  axis.  That  this  in- 
termediate step,  making  use  of  the 
working  frequency  standard,  is  es- 
sential may  be  appreciated  when  the 
dilYerence  between  the  fre(|uencv  of 
tile  ])rimary  standard  and  the  fre- 
(|uencies  desired  from  the  working 
standard  is  realized.  The  rotational 
fre(|uencv  of  the  earth  is  once  every 
twenty- four  hours.  The  frequency 
of  commercial  alternating  current 
lighting  circuits  is  hO  cycles,  or  60 
complete  recurring  events,  per  .sec- 
ond which  is  considerably  greater 
than  the  i-otatioiial  fre(|uency  of  the 
rarth.  To  be  exact,  if  h0x(.()x(>0x24. 
or  .rl 84.000  cycles  take  iilace  in  ex- 
;ictlv  twenty-four  hours,  the  fre- 
queiicv  of  the  alteni.atiiig  current  will 
be  exactly  ("d  cycles  per  second,  and 
the  ;iccin-acv  with  which  this  fre- 
i|ueiic\'   is   known    will    depend    iqwn 
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Willi  iiiir  ]iniiiar\'  I  iTi|iK-in.y 
■-laiiihuii  anil  ikurniiiic  tht-  i-x- 
art  mimlicr  u\  n-currini;  events 
lak'iiiL;  |ilaci-  in  tliis  time  interval. 
il  will  lie  ]iiissilile  tn  preoiselv  de- 
le riiiiiie  tile  IreiilUiicN'  III  ,^l).- 
(HiO.ono  cxck-^  )ier  M-ennd.  Thi- 
liiiiee^--  i>  nut  iiearK  >-ii  ilit+icnlt 
a--  11  lir^l  .-iiiiie.ar^. 

In  a  i;eneral  fre(|nenc\-  deter- 
miniii-  ■-x  >teni.  such  as  we  ari- 
di^cu-'-iii^.  there  are  three  lia>ic 
element^  making;  up  the  -.vsteni. 
Tin --e  .are  >hiiwi-,  in  i-'ii;.  1.  We 
niu--l.  lir^t  lit  .all.  have  a  L;ener- 
.aliir  cir  wurkiiii;  standard  of 
lre(|uency  whnst'  treiiueucy  can 
lie  ni.iint.ained  cniistant  iiver  verv 
liiiiL;  periods  iil"  time.  W'e  must, 
--eciiadly.  make  pruxi^iun  fur  de- 
lermininL;  the  l'rei|UeiK\-  nl'  the 
wiirkint;  standard  in  terms  nt  the 
primary  st.and.ard  time  interv.al, 
and  linally.  mice  haxiiiL;  the 
wiirkini;  standard  compared  with 
iiur  -t.and.ard  time  interv.al  it  is 
necessary  tn  nlit.iin  I'mm  the 
wiifkiiii;  standard  a  sufficient 
nuniher  nf  trei|uencies  tn  he  use- 
lul  iwithiint  undtie  tediuus  in- 
terpiilatiiin  )  in  the  jirecisinn  de- 
terminatiiin  nf  trei|uenc\-.  There 
Wduld  he  nil  use  in  i^uint; 
thriiuyh  with  the  lirst  twn  ste])s 
if  the  third  cnuld  nut  he  fulhlled. 
fur  then  we  shnnld  haxe  im  def- 
initely kniiwn  freijnencies  fur 
calihr.atiun  ur  measurement  pur- 
|.uses. 

1  here  are  se\-er.al  ]iussilile 
niethiids  ut  ,arnini;inL;  and  uper- 
atin<4  each  uf  these  three  essen- 
tial elements  uf  the  frc(|uencv 
determinin.i,'  system,  hut  onlv  the 
system  develujied  at  the  .Massa- 
chusetts [nstitute  uf  Techniil- 
u.t^y  and  used  hy  Hnreau  ni 
Standards  and  a  few  well  kiiuwn 
cumnninicatiun   l.ahuraturies   in 

'" -       this   country   will    he   dealt    with. 

It  is  neither  possilile  nor  advisahle 
'""""'       tu    deal    exh.austivelv    with    the 

/•       I-:,,,.,    .:.„,, :!   /.■r.rl  l.r   I., „,..,■„>,„:■   ,;,u, mi  sulljeCt. 

r;    ;•„«..,  .■..,,(.■.,;  ,,„„,;  ,„  ,.„,„,,;,/,  „,„■•«/,/;,,  .\  liluck  diaj^ram  uf  a  |iractical 

the   precisiuii    with   which  the  len-th  ' '■^■'|l'^"0-   determining   system    is 

uf    the    .Me.aii    .Sular    I  )av    is    deter-  -'™'    '"    '"'.-■     -■       "i'^    dia-ram 

mined,  as  well  .is  uimn  the  jirecisiun  ^-"irespunds  m  all  resjiects  to  the 

with  which  the  ex.ict  nuniher  uf  re-  """'^'  .i^^iieral  diai,-ram.  hut  gives  a 

currin^  events  taking;    ]il;ice    within  more  detnnite  idea  of  the  required 

this  time  imer\al  is  determined.  Hut  cumpunents  of  a  practical  system 

r>0  c\cles  per  seciiiid  is  turtle's  pace  "t    frei|uency   determination   than 

cuiiip.ared  with  suiiie  uf  the  frei|uen-  'loes    I-'iy.    1.      [t    is   true   that    in 

cies  eiicuiinu-red   in   r.adiu  cummuni-  I'i,"-    -     the     cuustant      frei|Uency 

c.iliiin,    fur  it   is   frei|Ueiilly  essential  suurce    is    shuwn    coupled    tu    the 

lu  know  |iri-cisel\-  frei|ueiicies  uf  the  liniin-  and  cuiiversion  e(|uipment 

urder  ui  .S().(KK)j)()()  cycles  per   -ec-  in     .i     slightly    ililTereiit     manner 

und.     If  we  can  measure  accurateh  tli.in  is  imlicated  in   l-'it;.   1.     Idiis 

1    .Vl.OnO.OOOth  ii.art  n\   a  secmid.  ur  makes   iiu   real   difference,    for   in 

wli.at   amounts  tu  ihe  s.ame  thint;.  if  Imth  cases  the  cuiist.ant  frei|uency 

wa- can  coni]i.are  .a  .L;i\en  lime  iiiter\al  suurce   cmitruls   the   timiiii;   and 


al     Frequency     Standard     Assembly 
Units  indicated  by  letters  are: 

.i  —  Timi,,,,   III,, I    iiilli   „  iij.hli  I    iiiui   ^..ii'lu  H, 

ilni  I:. 

II.  <■.  D—Mlilti-iihmlnry. 
K—T,mi,er,il„ri-     n-,iiilal,,i.     rni 


cuiiversion  equipment,  the  conversion 
eqnipmeiit  in  the  latter  case  Iieiiij^ 
used  to  ]irovide  a  convenient  gearing 
r.atio  hetween  the  frequency  of  the 
constant  fre(|uency  source  and  the 
frei|ueiic\  uf  the  timing  equipment. 
The  hest  working  .standard  of  fre- 
quency which  we  know  of  at  the 
present  time  is  a  piezo-electric,  crys- 
t;il  controlled  vacuum  tuhe  oscillator. 
It  is  found  that  when  an  electro- 
motive force  is  applied  to  the  oppo- 
site surfaces  of  a  slah  of  crystalline 
qu.artz.  the  shajie  of  the  crystal  varies 
slightly,  and  conversely,  if  the  shape 
is  made  to  change,  an  electromotive 
force  a])])ears  on  oppjosite  faces  of 
the  crystal.  Because  of  this  piezo- 
electric effect.  ])ro])erly  cut  plates  of 
crystalline  (|uartz  can  he  made  to 
\iiirate  at  ;i  fre(|neiicy  which  is  al- 
most entirely  dependent  upon  the 
lihvsical  dimeiisiiins  of  the  plate.  If 
an  alternating  electromotive  force, 
haxiiig  a  fre(|uency  ai>proxiniately 
the  same  as  the  natural  period  of  vi- 
hratiuii  of  the  quartz  jilate  is  applied 
tu  the  crystal,  the  crystal  will  oscil- 
late ur  vihrate  cuiitinuously  as  long 
as  the  potential  is  ap]ilied.  If  this 
.alternating  voltage  is  ohtained  from 
a  low  power  vacuum  tuhe  oscillator 
the  quartz  ])Iate  will  keep  the  fre- 
queiKW  of  the  o.scillator  in  step  with 
its  own  natural  jieriod  of  oscillation 
,iiid  maintain  the  frequency  of  the 
v.icuum  tulie  generator  cunstant  to 
;i  high  degree  of  accuracy.  If  the 
temperature  of  the  crystal  is  kept 
constant,  the  vacuum  tulie  ojierated 
at  constant  tilament.  grid,  and  plate 
voltages.  ;ind  other  refinements  add- 
ed, the  frequeiicv  uf  the  ijiiezo-elec- 
tnc    cr\st;il-cuiitrulled    vacuum   tuhe 


Details  of  the  Temperature  Regulated  Crystal 
:ontrolled  Oscillator.  The  lOO-kc.  crystal  may 
)e  seen  in  the  center  of  the  inner  box.  The 
)scillator  tube  and  equipment,  together  with  its 
solating  amplifier  are  placed  in  tlie  space  at  the 
ight  of  the  inner  box. 
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A    Multi-vibrator  With   Input  and   Output     Amplifi. 

(]>cillatnr  iiKiv  he  kept  CDU^tant  t(i 
within  a  few  ])nrts  in  a  niihiim.  in 
practical  frequency  standards  (as 
well  as  in  many  radio  transniittint; 
stations)  constant  temjierature  cry>- 
tal-contrdlled  oscillators  are  there- 
fore used  as  the  wcirkiny-  standard 
of  frei|uency.  Such  an  oscillator 
forms  the  first  hasic  element  of  the 
fref|uencv   determining;-   system. 

Usually  a  i|uartz  slah  or  plate,  cut 
so  that  the  natm^al  period  of  vihra- 
tion  of  the  crystal  is  100  kilocycles 
(100,000  cycles  per  second),  is  used 
to  control  the  frequency  of  the 
vacuum  tuhe  oscillator.  Frequency 
dividers,  part  of  the  conversion 
equipment,  are  eni])lii\ed  to  provide 
a  convenient  operating;"  ratio  hetween 
the  fre(|uency  of  the  source  and  the 
timing  equipment  so  that  the  fre- 
quency of  the  working  standard 
may  he  accurately  compared  against 
the  ])rimary  standard  interval  of 
time.  .\n  arrangement  of  two  vac- 
innn  luhes,  known  as  a  niulti- 
vihrator  or  suh-multiple  generator 
is  used  with  the  oscillator  to  ]iro- 
vide  the  proper  electrical  ratio  for 
this  jnirptise. 

A  muiti-vihrator  is  essentially  an 
unstaljle  electrical  generator  consist- 
ing of  two  vacuum  tuhes  with  their 
input  and  output  circuits  coupled  to- 
gether through  a  series  of  condens- 
ers and  resistors.  When  the  current 
in  the  jilate  circuit  of  one  of  the 
tuhes  is  exactly  the  same  as  that  in 
the  plate  circuit  of  the  second  tuhe 
the  multi-vil)rator  will  not  function. 
But  this  is  a  condition  of  unstahle 
equilihrium,  and  any  slight  surge 
which  causes  a  change  in  the  plate 
current  of  the  first  tulie  reacts 
through  the  condensers  and  resist- 
ors in  the  nnilti-vihrator  svsteni  so 
as  to  produce  a  chiuige  in  the  grid 
voltage  of  the  second  tuhe.  .\  vari- 
ation of  grid  voltage  in  a  vacuinu 
tube  is  simultaneously  accompanied 
by  a  change  in  the  plate  current  of 
that  tuhe.  The  plate  current  varia- 
tion in  this  second  tuhe  ;icts  on  the 
circuit  in  such  a  manner  as  to  alter 
the  grid  voltage  of  the  tirst  tulie. 
which,  in  turn  causes  the  pl.ate  cur- 


rent   of    the   first   tuhe 
to    change    again    and 
we   find   that   we   have 
cnmpleted  one  cycle  of 
nper.ation.     The   proc- 
ess  repeats   itself,   the 
grid  voltages  and  plate 
currents    of     the    two 
t  lilies     in     the    multi- 
\ilirat(ir    alternately 
incre.'isi  ng    and     cle- 
creasing  and  so  Imild- 
ing   u]i   an    alternating 
current   in   the  circuit, 
the     fre(|uency     of     which    depends 
upon    the    electrical    values    of    the 
cimdensers  and  resistors  in  the  cir- 
cuit.    The    ojieration    of    a    nuilti- 
vihrator   is   somewhat   analogous   to 
that  of  a  "motor-hoating"  resistance 
coupled  amplifier. 

A  desirable  ])roperty  of  multi- 
vibrators is  that  the  generated  oscil- 
lations are  not  sinusoidal  hut  contain 
manv  harmcniics  of  large  amplitude 
which  are  always  exact  integral 
multiples  of  the  fundamental  fre- 
quency of  o.scillation.  If  care  is 
used,  harmonics  as  high  as  the  300th 
from  the  multi-viljrator  may  he 
used  for  calibration  ]5urposes.  It 
will  there  f  I  ire  he  a]iiiarent  that 
if  the  output  of  the  100  kilocycle 
working  stauflard  is  coujiled  to 
and  made  to  control  the  fre- 
quency of  a  100  kilocycle  multi- 
vibrator, we  may  obtain  from  the 
multi-vibrator  frequencies  from 
100  kilocycles  to  30.000  in  stejis 
of  100  kilocycles.  The  output  nl 
this  100  kilocycle  multi-vilirator 
maj'  be  cou]iled  to  a  10  kilocycle 
multi-vibrator  which  will  be  kept 
in  svnchronism  hv  the  100  kilo- 
cvcle  multi-vibrator.  This  is 
accom])lished  by  making  the  100 
kilocycle  multi-vibrator  coiitrni 
the  tenth  harmonic  of  the  10  kild- 
cycle  multi-vibrator,  and  if  the 
frequency  of  the  tenth  harmnnic 
of  a  multi-vil)rator  is  accurately 
known,  the  fundamental  as  well 
as  all  harmonics  will  have  known 
frequencies  which  are  exact  inte- 
gral multiples  or  sub-multi])les  of 
the  controlling  fre(|uency.  Al- 
though this  operation  appears  to 
be  a  case  of  the  tail  wagging  the 
dog,  the  svstem  is  an  entirely 
practical  (ine. 

The  (lUtiiul  of  the  10  kilncycle 
multi-vibrator  in  this  system  con- 
trols the  tenth  harmonic  of  ;i  1 
kilocycle  multi-vibrator  which 
|)rovides  fre(|uencies  in  KKHI 
cvcle  jum])s  Irom  1  kilocvcle  to 
300  kilocycles.  If  necessary,  addi- 
tional multi-vilirators  or  fre- 
(|Uencv  dix'iders  in;iy  be  iirovided 
tci    sup]ilv    liiwer    (ir    higher     fre- 


(|uencies,  hut  generally  the  1  kilo- 
cycle, 10  kilocycle,  and  100  kilocycle 
frequency  dividers  are  sufficient  for 
all  practical  purposes.  With  the 
constant  frequencv  vacuum  tube 
oscillator  controlling  the  three  multi- 
vibrators in  series  wr  may  nbtain 
frequencies  from  lOtK.)  cycles  jjer 
second  to  300,000  cycles  per  .second 
in  1  kilocycle  jumps;  frequencies 
frdiii  10  kilocycles  to  3000  kilocy- 
cles in  10  kilocycle  steps,  and  fre- 
quencies from  100  kilocycles  to 
30.000  kilocycles  in  100  kilocycle 
steps.  The  fact  that  these  harmonic 
frequencies  overla]i  so  that  a  given 
frequency  ma}'  he  located  tin  two 
or  even  three  multi-vibrators  is  a 
decided  convenience  for  calibration 
purposes  or  for  checking  the  o])era- 
tion  of  the  niulti-\ibrators. 

Sometimes,  for  the  sake  of  econ- 
oniv  or  where  the  retjuirements  for 
very  high  fre(|uency  calibration  do 
not  have  to  be  met.  the  100  kiliDcycle 
nuilti-vibrator  is  disjiensed  with  and 
the     crystal-controlled     nscillatnr     is 

(  Continued  on  f^tn/c   1  Hh 


The  Manufacture  of  Electrolytic 

White  Lead 


By  I.  G.  Katz,  '30 
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liri'".  lead  is  used  ]iri- 
marily  as  a  pij^nient  and  as 
■•uch  dates  from  the  earliest 
tiiiK^.  White  lead  is  the  oldest 
ehemical  piijnient  kmiwii  In  mail, 
and  is  theret\)re  of  interest  for  its 
;inti(|iiity  and  history  as  well  as  for 
its  scientific  information  concerniuL; 
ancient  methods  of  manufacture. 

Duriiit;  the  time  of  the  ancient 
(ireek>.  Theo])hrastus  and  Pliny 
succosively  iire])ared  the  comiiound 
which  later  was  designated  white 
lead,  although  their  ]ireparatioii  wa> 
a  mi-xture  of  white  lead  and  sugar 
of  lead.  The  old  Dutch 
proces.s.  which  has  lieen 
the  chief  source  of  this 
hasic  pigment  and  is  m 
use  tcxlav,  is  syniholic 
of  the  clumsiness  and 
the  homesjnm  methoiK 
which  have  character- 
ized its  manufacture. 
The  ])rocess  consists  in 
the  placing  of  sheets  of 
used  ).  the  action  that 
>tone-ware  pots  which 
are  ahoiit  (Jiie-fourth 
full  of  vinegar,  'idle 
liot'.  are  covered  with 
wooden  hoards  and  liur- 
ied  under  spent  tanner's 
hark,  .\fter  a  month  or 
live  weeks,  the  reaction  is  complete 
and  the  product  that  is  obtained  i> 
white  lead,  .\lthough  this  process 
prodnct->  a  white  lead  which  is  in- 
exi)ensive.  nevertheless  the  crude- 
ness  of  the  method  and  the  lack  of 
accurate  control  over  the  jirixluct 
that  is  formed  do  nut  i|uite  meet  the 
modern  re(|uirement^  in  white  lead. 
Imlustrv.  today,  requires  that  the 
liro(luct  lie  under  accurate  control 
at  everv  stage  of  the  ])rocess. 

These  requirements  have  there- 
fore heen  the  force  which  has  di- 
recti-d  attention  away  from  older 
methoiK  to  more  modern  means.  .\1- 
though  many  improved  processes 
have  resulted,  only  two  or  three  can 
he  termed  commercially  successful. 
The  utility  of  white  lead  is  in  its 
covering  ])ower  which  increases  with 
its  density  and  the  material  is  more 
efficient  the  nearer  its  composition 
is  t..  2rhC():,Pl)(OH),.  the  pure 
n<irni;il    carlionate    heiiig    (|uite    use- 


less, 'file  method  which  has  lieeii 
found  to  yield  a  superior  product  on 
an  economical,  commercial  basis  is 
the  ."^perrv  jirocess,  the  invention  of 
I'.lnier  .\.  .sperr\-.  'fhis  ])rocess  has 
been  in  opi-ratioii  at  the  East  Chi- 
cago plant  of  the  .\naconda  Lead 
Products  Co.  since  1919:  the  in- 
creasing ]iro(lnction  of  this  plant 
combined  with  its  departments  of 
e.xiierimeiital  work  and  research 
S])eaks  well  both  for  the  success  of 
the  ]irocess  in  the  ^last  and  for  its 
success  in  the   future. 

'file  .Sperrv  jirocess  is  an  electro- 


de.) 


F.g. 


c   diagram  of  the  white  lead  cell,  showing   the 
preparation   of  the  product. 

hlic  one  and  the  process  is  illustrat- 
ed in  Pig.  1.  The  white  lead  is 
produced  in  the  cell  1  in  which  are 
the  two  electrodes.  The  anode  2  is 
a  lead  ])late.  and  the  cathode  ?>  may 
be  of  aiiv  conducting  metal  although 
iron  or  cojiper  is  used  almost  exclu- 
si\el\-.  'fhe  cathode  is  surrounded 
bv  a  dia]iliragni  3.  usually  of  heavy 
linen  duck.  The  jiresence  of  the 
dia]iliragm  divides  the  cell  into  two 
comjiartmeiits.  the  anode  and  cath- 
ode, which  are  entirely  iiidei)endent 
save  through  the  diaphragm;  solu- 
tions of  different  composition  circu- 
late continuously  and  rapidly  at  a 
teni])erature  of  about  50  C.  through 
each  compartment,  known  as  the 
anolvte  and  catholyte  res])ectively. 

Tile  .-molvte  is  a  solution  of 
XaCJi,:(  ),'  (about  4.6'^7).  The 
catholyte  is  a  solution  containing 
approximately  the  same  amount  of 
XaClP.C),.,  and  a  relativelv  large 
amount  of' Xa.CO...  The  XaC.H.n, 


is  used  to  provide  a  solution  of  high 
coniluctivity,  and  as  an  intermediate 
product  in  the  formation  of  white 
lead.  The  amount  of  Xa.CC)..  pres- 
ent regulates  the  acidity  of  the 
electrolyte,  and  is  a  determining  fac- 
tor in  the  character  of  the  white 
lead  formed.  The  anolyte  may  con- 
tain Some  Xa-,CO,  and  when  it  does. 
the  ratio  of  the  concentration  be- 
tween the  electrolytes  influences  the 
kind  of  the  product  olitained. 

When  the  current  is  applied  at  the 
two  electrodes  (a  current  density  of 
niperes  per  square  foot  and  a 
cell  voltage  of  3  is 
used ) .  the  action  that 
occurs  may  he  de- 
scribed briefly  as  fol- 
lows :  l,ead  is  dissolved 
from  the  surface  of  the 
a  11  o  d  e  a  n  d  migrates 
toward  the  cathode. 
The  passage  of  the  cur- 
rent through  the  cell  not 
only  attracts  the  ionic 
constituents  of  the  elec- 
trolytes, hut  also  de- 
composes the  water  into 
H  and  OH  ions.  The 
CO:,  ion  from  the  cath- 
ode compartment,  mi- 
grates towards  the 
anode,  passing  through 
the  diaphragm  into  the  anolyte. 
.Since  the  CO.  and  OH  ions  are 
much  lighter  than  the  Pb  ion,  these 
ions  will  meet  near  the  anode — in 
the  anolyte  compartment.  The  pres- 
ence of  the  negative  ions  with  the 
Pb  forms  a  ])recipitate  of  2PbCO.;. 
F'b(OH)..  Since  the  solutions  are 
circulating  ra]iidly,  the  jirecipitate  is 
carried  out  of  the  reaction  chamber 
;is  soon  as  formed. 

This,  in  brief,  is  the  electrocliem- 
ical  phenomena  that  takes  place  in 
the  cell.  Although  the  description 
just  given  is  complete  in  a  general 
sense,  yet  a  large  number  of  vari- 
ables enter  the  operation  to  deter- 
mine the  quality  and  quantity  of  the 
jiroduct.  These  variables,  such  as 
the  voltage  between  the  electrodes, 
the  current  density,  the  rate  of  cir- 
culation of  the  solutions,  the  constit- 
uents of  the  two  electrolytes,  and 
their  respective  ratios,  the  tempera- 
ture, etc.,  are  all  important   factors 
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ill  the  control  of  the  product.  These 
have  re(iuire(l  a  srC'it  'l^'^l  of  ex- 
jierimeiital  work  to  estahUsh  a  sim- 
])le  inethofl  of  control  and  to  yield 
a  product  which  will  meet  the 
requirements  of  industry.  This  con- 
trol has  been  simplified  to  such  an 
extent  that  all  imijortant  variables 
are  reduced  U)  the  com])osition  of 
the  two  solutions. 


plant  involves  many  more  complica- 
tions. An  inspection  of  Fig.  2  will 
show  many  details  which  have  re- 
(juired  attention  and  considerable 
work  in  order  that  the  jirocess  might 
function  efficiently  and  which  have 
not  been  mentioned  as  yet.  .\  few- 
details  of  the  operaticjn  on  commer- 
cial scale  are  now  given. 

This  white  lead  ])lant  has  a  capac- 


With  the  formation  of  the  pre- 
cipitate in  the  anolyte,  the  solution 
is  allowed  to  flow  through  the  taper- 
ing portion  6  of  the  cell,  through 
the  pipe  7,  into  the  settling  tank  8. 
The  precipitate  here  settles  out  of 
solution  and  is  taken  off  through  11. 
The  clear  anolyte,  by  means  of  ptunp 
9,  is  sent  back  through  the  pi|)e  10 
into  the  anolyte  compartment  to 
recommence  the  cycle. 

On  the  other  hand,  the  catholyte 
enters  the  cell  clear  and  leaves  it 
clear ;  however,  it  leaves  deficient  in 
CO3.  The  catholyte  is  removed  from 
the  cathode  compartment  by  pipe  13. 
and  enters  the  carbonating  tower  to 
be  replenished  for  its  deficiency  in 
CO,.  Flue  gas  containing  CO,  is 
used  to  carbonate  the  catholyte.  This 
gas  is  first  passed  up  through  the 
scrubbing  tower  20  which  is  charged 
with  limestone.  A  stream  of  water 
is  also  passed  down  through  the 
tower  by  means  of  pipe  21.  Tbt- 
purified  COo  leaves  the  scrubber 
through  pipe  19  and  passes  up 
through  the  descending  catholvte  in 
tower  16,  which  is  charged  with  coke 
25.  The  replenished  catholyte  leaves 
through  the  bottom,  and  by  means 
of  puni])  15,  is  sent  back  to  the  cath- 
olyte compartment.  The  excess  C*  > 
passes  out  into  the  atmos])here  b\ 
]ii]ie  24. 

.Vlthough  the  preceding  discus- 
sion offers  a  general  picture  of  the 
process,  nevertheless  the  commerci.il 


ity  (if  from  Id  to  100  ton^  of  clry 
white  lead  per  24  hours,  depending 
upon  the  current  density  em]iloyed. 
The  cell  room  shown  in  Fig.  3  con- 
tains 4*^'  cells  of  18  anodes  each, 
with  the  electrodes  connected  in 
parallel  and  the  cells  in  series.  The 
electrodes  are  contained  in  a  rec- 
tangular concrete  tank  with  a  hop- 
])er  bottom.  The  anolvte  is  led  into 
the  anode  compartment  bv  means  of 
hard  rubber  tubing  and  is  drawn 
oft'  from  the  bottom  to  an  inverted 
siphon  discharge.  The  anode  is  a 
rectangular  lead  pi|ie  iOx.^l  '  jxl   in. 


and  weights  about  250  pounds.  Com- 
mon desilverized  lead  is  used — the 
jnirity  of  the  white  lead  produced  is 
independent  of  the  lead  anode.  The 
impurities  jiresent  are  recovered  in 
the  form  of  slime.  The  slime  is 
dark  grey,  extremely  fine,  and  ad- 
heres to  the  anode  as  a  smooth, 
s]iongy  coating  slightly  increasing 
the  resistance  of  the  system.  It  has 
the  f(jllii\ving  average  conijiosition  : 

.Silver,  oz.  per  ton 33. ,1 

Lead,  per  cent 66.17 

Antimony,  per  cent 1 .86 

.\rsenic,   ])er   cent 0.08 

Copper.  ])er  cent 0.06 

/.inc.    per   cent 0.40 

Piismutli.  per  cent 10.35 

-\l)out  25(J  pounds  of  this  >Iime 
are  jiroduced  each  24  hours.  To  re- 
move this  coat  of  slime,  the  anodes 
are  removed  at  12  hour  intervals  and 
washed.    The  slime  is  recovered  and 

.'^old. 

The  catholyte  i>  supplied  to  each 
cathode  compartment  by  means  of 
se])arate  rubber  tubings;  it  circu- 
lates through  the  compartment,  and 
n\x'rflo\\>  through  another  pipe  at 
the  top.  The  hydrogen  that  is 
forme<l  li\'  tlu'  decom]5osition  of  the 
w.'iter  can  be  seen  forming  a  froth 
at  the  top  of  the  cathode  comi)art- 
ment.  Steel  sheets,  ' /.,^  in.  thick, 
form  the  cathodes,  each  of  which  is 
enclosed  by  the  dia]ihragm  of  heavy 
linen  duck  and  supported  bv  a  hard 
rubber    frame. 

The  two  electrulvtes  enter  an<l 
leave  their  re.spectixi'  compartments 
and  circulate  through  the  plant  in 
two  di.stinct  systems.  The  anolyte 
is  fed  to  each  cell  from  16  to  18  gal. 
)ier  min.   the  rate  of  circulation  of 

(  i'liiiliiiiird  on  /'(;</(■  1  Id  ) 


The  Car  Retarder-An  Outstanding 
Railroad  Invention 


By  C.  L.  Stempkovvski,  '.^2 
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Ae'(  )L'\"ri.l-:SS  mnnluT  uf 
-afrty  ami  lalxir  '-aviiiL;  dc- 
N'icr--  ai\'  cniistaiuK'  licini; 
introduced  intu  all  (if  the  liraiiclu> 
of  inciustrw  The  importance  of 
such  ini])rovements  is  ohvidUs,  for 
they  serve  to  jierpetuate  the  i;ro\\th 
of  the  commercial  world.  AmoiiL; 
the  latest  inventions,  conceded  In 
many  to  he  the  outstandint,'  railroad 
invention  of  the  cen- 
ttu'y,  is  the  railway 
car  retarder.  It  is 
simply  a  mechanical 
hrake  for  railroad 
cars.  The  car  re- 
tarder is  used  almost 
e  X  c  1  u  s  i  V  e  1  \-  in 
s  wi  tchini;  \  ;i  r  d  >  . 
where  the  cars  are 
moved  ahont.  de- 
tached from  the  air 
hrake  lines.  This  svs- 
tem  of  applying; 
hrakes  to  uu-coupled 
cars  w-as  performed 
hy  men  who  mounted 
t  he  c  a  r  s  and  re- 
vol  ved  the  h  a  n  <1 
hrake  wheel.  Cross 

The  car  retarder 
serves  a  two- fold  purpose  in  the  rail- 
road industry :  one  as  a  lahor  saving- 
device  and  the  other,  perhajis  hear- 
ing; a  g-reater  sii;niticance.  as  a  safetv 
device. 

The  de\elopment  ot  the  invention 
was  an  outijrowlh  of  vears  of  lahor 
datinj,'  back  to  l')07.  when  h'..  Af. 
Wilcox,  now  Master  Car  lUiilder 
of  the  Indiana  Harlmr  I'elt  Rail- 
road, Hammond.  Incliana.  oriijin- 
ated    the    idea.      In    the    sncceedini; 

years   he   expended    a   i; 1    deal   of 

his  eilorts  in  improvinj.;  the  device, 
later  joininc;  with  ( ieorije  Hannauer. 
late  president  of  the  I5oston  and 
Maine  Railroad,  with  whom  he 
worked  jointly,  initil  they  realized 
the  completion  of  a  satisfactorv  car 
ret.arder.  The  device  is  now  known 
MS  the  I  l.ann.iner-W'ilcox  car  re- 
tarder. 

The  feasiliilit\-  of  the  car  retarder 
is  t-videnced  hy  the  results  th.at  are 
heini;  jirodnced.  Today  there  are 
over  .^1  such  systems  in  the  L'nited 
.States  and  the  installation  of  ;iddi- 
tion.al     systems    is    heinj.;     prnnipted 


cdinimi.dK .  The  s\steni  has  not 
iinU  .attracted  nation  wide  interest, 
hut  intern.itinnal  as  well.  .Scores  ol 
\isilors  hum  ever\'  civili/ed  coiin- 
tr\'  in  the  world  have  called  upon 
I'..  .M .  Wilcox,  the  surviving  cn- 
inventor.  hir  intorniation  concern- 
ing;  the  ]i;ilent. 

It   is  onl\-  six  vears  since  the  sys- 
tem   was    lirst    put    into    use.       The 


ection  view,  showing  trunnion  spring,   brake  stioe  and 

original  installation  w;is  ma<le  in 
the  Hammond,  Indiana  yards  of  the 
Indiana  Harhor  Belt  Railroad  in 
1''.2,^.  During  the  first  year  one 
retarder  unit  was  used  for  experi- 
mental ]nn'poses.  In  the  following 
\ear,  after  the  tests  had  revealeil 
satisfactory  results,  the  Markham, 
111.  and  ICast  St.  Louis,  111.  yards  of 
the  Illinois  Central  Railroads  ado])t- 
ed  the  system.  Other  railroads 
throughi}Ut   the  countrv  followed. 

.\s  a  safety  ilevicc.  its  importance 
h.is  heen  proved,  for  it  has  cut  the 
.accident  and  death  rate  at  the 
switching  \,ards  to  a  far  greater  ex- 
tent than  any  other  device,  despite 
.all  precautions  that  were  taken  in 
the  wa\'  uf  iiromoting  safety  cam- 
paigns and   "nil-accident"  weeks. 

(  )ne  r.ailro.ad  compan\'  had  re- 
]iorted  .an  .average  death  rate  of  five 
em]iloyecs  .annually,  thnnigh  acci- 
dents iiccurring  to  car  riders.  lOur- 
ini;  the  List  six  ve.ars.  the  time  since 
the  car  ret.uders  wei'e  installed  at 
this  point,  not  ,i  single  death  lilotted 
their  records,  Tlu-  r.ailroad  conip.nu- 


is  instilied  in  lioasting  that  thirty 
lives  have  heen  saved  as  a  result  of 
the  new  car  retarder  system.  Along 
with  the  minor  ,and  fatal  accidents, 
consider.ahle  expense  in  the  form  of 
sick  henefits  and  insurance  would 
.accrue,  same  aggregating  a  total  of 
.S.sd.OIK)  per  year.  This,  likewise, 
has  ln-en   s.aved. 

The    s\  stem    lintlu-r    enables    the 
r.iilroad   company  to 
ii|ier,ite    on    a    more 
economical      basis. 
The    company    using 
car  riders,  w  o  u  I  d 
consider     the     han- 
dling of  300  to  400 
c  ,1  r  s   per  day   the 
m.iximnm    for   a   26 
t  r  .1  c  k   classification 
s\  stem.      .Since     the 
time   of   the   installa- 
tion   of    the   new 
device,    the    same 
comjiany  can   handle 
,^()(K)  cars   with  ease 
.and   can   regulate  its 
oui])ut    to    meet    its 
neeils.    regardless    of 
weather  conditions. 
.\11    of    the    large 
switching    yards    are    of    the    hum]) 
design,  that  is,  the  rails  are  inclined 
to  an  ap]iroximate  4  ]ier  cent  grade. 
The  design  of  the  hump  was  advent- 
ed  to  speed  u])  the  movement  of  the 
cars.     In  the  flat  surfaced  yards,  a 
consider.ahle    amount    of    time    was 
wasted  while  the  engine  was  in  the 
process    of    moving    backward    and 
forward  each  time  a  car  was  to  be 
sent     down     to    the     classification 
tracks.  .After  the  hump  system  came 
into  use  the  railroads  remained  (|uite 
satisfied    that    tlieir   switching   i)rob- 
lem  was  solved  and  no   further  im- 
provement was  iiractical. 

Now  the  new  retarder  system 
prtjves  that  the  switching  work  was 
com]«ratively  slow,  for  the  switch- 
ing wiirk  h.as  increased  in  speed  ten- 
fold. 

If  the  yard  is  not  graded,  the  sys- 
tem is  not  ])ractical.  In  the  level 
surfaced  yanls  the  engineer  regu- 
lates the  s])eed  of  the  cars  which  are 
sent  down  the  classification  tracks. 
If  the  engineer  shows  ruiv  amount 
111   caution  he  will  not   send  the  car 
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down  the  rails  with  any  great  siieed. 
consequently  brakeage  will  nut  have 
to  be  applied  to  the  cars. 

Hump  switching,  under  the  older 
methods  was  done  with  a  car-rider 
crew  and  a  locomotive.  The  engine 
would  provide  the  force  to  send  the 
car  up  hill,  while  its  extended  jour- 
nev  (lown  grade  was  taken  care  of 
by  gravity.  This  method  is  known 
as  the  gravity  distribution  system. 

After  the  locomotive  ])ushed  the 
cars  to  the  apex,  the}'  wnuld  he  lui- 
coupled  from  the  train,  une  at  a 
time.  The  car  riders  were  then 
obliged  to  mount  the  cars  and  a])ply 
the  hand  brakes  whenever  neces- 
sary. If  a  75  car  train  was  to  be 
made  up  on  a  certain  classihcation 
track  its  length  would  amount  to 
about  3000  feet.  Naturally  the  first 
car  to  be  spotted  for  this  freight 
train  would  need  very  little  break- 
age. As  the  number  of  cars  increased 
on  the  track,  more  brakeage  would 
have  to  be  applied  each  time  a  car 
went  down  the  grade,  for  all  the 
cars  gain  the  same  amount  (if  speed, 
yet  their  distance  of  travel  was 
shortened. 

This  procedure  endangered  the 
workmen's  lives  and  at  times  result- 
ed in  serious  car  collisions  that 
caused  considerable  damage,  when 
the  brakes  failed  to  function.  Many 
cars,  like  the  hopper  coal  cars  and 
high  box  cars,  did  not  provide  the 
car  rider  full  accessibility  to  the 
wheel  of  the  brake  shaft,  situated  on 
the  deck  of  the  car.  In  that  event 
the  car  rider  would  be  compelled  to 
use  the  lower  brake  level,  where  he 
would  have  to  use  the  "rachet  and 
dog"  brake.  At  times  his  tool  would 
slip  or  the  shaft  chain  would  break 
and  an  accident  would   result. 

-Such  hazardous  condi- 
tions are  entirely  absent 
where  the  car  retarder  sys- 
tem is  in  use.  The  work  is 
done  by  switch  operators 
who  are  comfortably  situ- 
ated in  elevated  towers, 
placed  near  the  series  of  car 
retarder  units,  where  the 
effects  of  each  operation  is 
visible  to  the  operator.  The 
operator  simply  cuts  in  the 
electric  current  at  the  nm- 
ment  the  car  approaches  the 
switch  or  retarder.  He  may 
apply  the  pressure  to  the 
retarders  just  before  the 
car  ai)])roaches  the  retarder 
or  when  it  is  over  it. 

Every  car  on  leaving  the 
engine  passes  through  two 
retarders ;  the  first  is  placed 
at  the  foot  of  the  humi). 
(the  a])ex).   the  second   on 


the  classilicatiou  track  where  the  car 
is  t(i  be  spotted. 

The  retarder  tnn't  is  a  simple  con- 
structed device,  .'is  shown  by  the 
illustrations.  In  nnler  to  safeguarcl 
against  the  elements,  the  movable 
]iarts  and  springs  are  concealed.  It 
measures  about  40  feet  in  length 
and  is  constructed  in  sections  which 
may  be  removed  for  emergency  re- 
pair needs.  The  sectioning  of  the 
retarder  fiu'ther  serves  to  prevent 
the  car  from  climbing  the  rails.  If 
the  retarder  were  one  solid  unit, 
there  would  be  a  tendency  at  times 
for  such  an  occurrence,  but  with  the 
sectioned  unit,  there  is  a  slight  de- 
crease in  resistance  after  the  wheels 
pass  from  one  section  to  the  other. 
If  the  wheel  w;is  on  the  verge  of 
climbing  the  rails,  it  would  sink  to 
its  normal  position  the  moment  it 
jiassed  the  five  foot  section. 

The  sections  are  so  constructed 
that  the  greatest  resistance  to  the 
wheels  is  etVected  when  the  wheel 
is  in  the  center  of  the  five  foot  sec- 
tion. .\fter  the  wheel  passes  through 
the  center  of  the  section  it  is  not 
gripjied  so  tightly  until  it  comes  into 
the  center  of  the  adjoining  section. 
This  serves  to  ex]ilain  that  it  would 
lie  inijiossible  for  a  car  t(.i  climb  the 
rails  because  there  are  times  when 
the  pressure  ap[)lied  against  the 
wheels  is  verv  slight  and  the  weight 
of  the  car  would  force  it  down  to 
the  rails. 

(  )ne  iniit.  as  the  brake  shoe,  comes 
in  ciintact  with  the  wheels.  ]iro\id- 
ing  the  friction  that  slows  up  the 
car.  The  brake  shoe  is  of  the  in- 
verted "L"  design,  protruding 
about  four  inches  above  the  rails. 
The  wearing  surface  is  the  horizon- 
tal flange  of  the  inverted  "1.."    The 


flange  measures  two  inches  at  the 
cross  section  and  is  prepared  of 
carbon  steel.  In  manufacturing  the 
brake  shoe.  ])recaution  is  taken  to 
produce  a  steel  which  will  provide 
the  desired  amount  of  friction  and 
yet  will  not  he  injurious  to  the  metal 
wheel.  The  l)rake  shoes  are  remov- 
able anfl  are  replaced  when  worn. 
There  is  also  a  series  of  trunnion 
springs,  supporting  the  brake  shoe 
linhler.  which  serve  to  cushion  the 
shock  when  the  car  enters  the  re- 
tarder. The  springs  also  safeguard 
against  a  possible  interlocking  of  the 
wheels  in  the  retarder.  If  too  much 
])ressure  should  be  applied  against 
the  wheels,  the  hazard  is  overcome 
through  the  compression  of  the 
s]irings.  Four  pressures  are  applied 
against  the  wheels,  varying  with  the 
weight  and  speed  of  the  car.  The 
four  variations  in  pressure  are  used 
;is  follows:  first  jMsition.  empty 
cars  :  second,  light  loads ;  third,  me- 
dium loads  :  fourth,  heavy  loads. 

Information  concerning  the  con- 
dition of  the  loads  is  conveyed  to 
the  towermen  from  the  agent's  of- 
fice. Each  tower  and  agent's  office 
is  equipped  with  loud  speakers,  mic- 
rojjhiines,  and  teletype  receiving 
machines  for  the  communication 
system.  The  loud  speaker  and 
microphone  is  ])laced  over  each  con- 
trol panel  so  that  the  towerman  may 
speak  and  receive  messages  without 
leaving  his  control  position.  These 
instruments  enable  the  operators  to 
be  advised  promptly  of  any  changes 
in  the  switching  list,  or  of  other 
facts  concerning  the  work. 

The  teletype  machines  are  con- 
nected with  transmitting  machines 
located  in  the  general  agent's  office. 
{  Coiit:iuiCil  nil  ptti/c   114) 


Car  in  the  retarder  unit,   showing  brake  shoes  pressed  against    wheels 


Recent  Developments  in  Electrical 

Engineering 

By  Professor  E.  H.  Freeman 
Head  of  the  Department  of  Electrical  Engineering 


Is  llir  rarlirr  in-rinils  (if  .-iiiy  art. 
tin-  ilcxfliipiiK'nt  is  u^ualh'  ri'la- 
tiwlv  -|,,w  t'.ill.iwcil  l.y  a'lK-n.id 
111  iiiiirc  ra]iiil  ]inii;i\'ss.  Such  a 
:^rii\\th  has  ln-un  (li.splaynl  in  the 
lirld  111'  t-k-ctrical  t'ligincc-rini:;.  lic- 
i^iniiiiiL;.  k't  us  say  r(iUL;hl\.  liltv 
wars  aj;ii  with  the  invt-iitiiin  nf  the 
trlr|ihuiK'.  with  a  ]iractical  I'nnii  of 
thr  incaiiik'scciit  lani|i  anil  with  .i;cn- 
rraturs  nl  ci minic'i'cial  sizes,  these 
live  decacles  have  shown  a  continti- 
(iiisly  aecek'ratiny  i)ronress  Ijnt  the 
last  decade  has  disjjlayed  a  rate  of 
L;rowth  far  exceediii.t;"  anvthiiiL;'  pre- 
\  ioush   ex|ierienced. 

Indicative  of  this  develo]inient.  let 
us  oliser\e  a  little  of  the  e\idence  re- 
lating; to  this  countrv  for  the  past  ti-n 
years.  The  use  of  electrical  energy 
ill  industry  has  increased  alxnit 
three-fold  and  the  use  of  mechanical 
])o\ver  has  decreased  from  less  than 
one-half  to  less  than  one-fifth  of  the 
total  industrial  power  used.  This 
count r\  now  uses  more  ]iower  in  in- 
dustries in  jiroportioii  to  its  indus- 
trial po])ulation  than  any  other  coun- 
try in  the  world,  and  the  output  per 
workman  is  correspondingly  greater. 

Similarly  the  use  of  electric  laiups 
has  increased  ahout  three  times  in 
the  last  decade.  This  increase  has 
taken  jilace  in  all  lines — factory, 
office,  store,  display  and  residence 
lighting.  In  the  increased  use  of 
light  in  industry  and  commerce,  there 
has  resulted  more  and  hetter  work. 
We  can  now  do  things  under  arti- 
ficial light  which,  a  few  years  ago. 
were  considered  ])ractically  ])ossihle 
only  with  natural  light.  In  disjjlay 
lighting  such  as  signs  and  flood  light- 
ing, we  have  achieved  heauty  in  form 
and  color  far  beyond  anything  pre- 
vioiish'  .attained.  The  neon  tulie  has 
heeii  ;ni  important  contrihution  in 
this  field.  In  residence  lighting,  we 
now  h.i\e  70  per  cent  of  the  homes  of 
the  countr\-  wired  for  electric  lamps 
while  less  than  30  ])er  cent  were  so 
wired  ten  years  ago.  .^uch  wiring 
has  also  greatly  extended  the  use  of 
electrically  ojierated  household  con- 
veniences, many  of  which,  formerly 
considered  luxuries,  are  now  looked 
upon  as  ])ractical  necessities. 

Telephones  have  increased  in  num- 
hers   from  twelve  to  twentv  million 


in  the  last  decade.  There  is  now  one 
tek-phone  for  e\erv  six  pt-rsoiis 
while  there  was  one  for  every  nine 
ten  vears  ago.  This  increase,  how- 
ever, does  not  eijual  the  increase  in 
use.  We  now  lia\e  SO  million  con- 
xers.atioiis   |ier  d.iy   o\er   tele]ihonrs. 
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donlile  the  numher  of  ten  years  ago. 
Due  to  the  develoimient  of  trans- 
oceanic tele|ihonv  liy  radio  and  to  the 
I'xtension  of  interconnections  hy 
wires,  it  is  now  ]iossilile  to  intercon- 
nect S.S  per  cent  of  ,all  of  the  tele- 
phones of  the  world,  a  total  of  .aliout 
,^0  million  telephones  -two-thirds  of 
ihesi-  ln-ing  in  the  L'nited  .Slates. 

In  another  lield  of  communication, 
telegraphy,  the  oldest  using  electric- 
itv.  wi'  had  another  rapid  advance. 
The  use  of  the  telegrajih  has  in- 
creased ahout  live-fold  in  the  last 
decack-.  The  most  striking  contrihu- 
tion to  this  development  is  the  in- 
creased use  of  the  ]irinting  telegrajih 
which  has  made  ]iossihle  greatly  in- 
creased s)ieeds,  hence  a  more  at- 
tractive'   service     for    husiness   uses. 


\liout  ''O  |iei-  cent  of  all  telegrams 
.are  now  sint  li\-  ]irinters:  twenty 
\c,irs  ;il;o.  .ilioiit  ''0  per  cent  were 
sent  li\  .Morse-  code.  The  speed  is 
now  such  that  the  m.ain-office-to- 
oftice  time  for  ;i  short  mesage  he- 
iweeii  Chicago  ,and  Xew  N'ork  is  not 
more  than  two  minutes  tor  the  fast- 
est service. 

Ill  the  di\elo]iment  of  radio  ;is 
.inoilier  means  of  communication,  we 
li.i\e  h.id  ,1  \'er\  r,i|iid  growth  in  the 
l.isi  leii  \iars.  W  hile  hroadctisting 
li.is  (le\elo|ied  commercial  asjiects,  it 
is  eoiiimonK  looked  upon  more  ill 
I  he  nature  of  entertainment  hy  the 
i^eiici.il  ]iulilic.  The  improvements 
here  h.iw  lieeii  in  the  nature  of  im- 
pro\ed  i|ualitv  hotli  in  .sending  and 
receiving  together  with  the  use  of 
l.iri;er  powers.  ]iarticularly  lor  seiid- 
iiil;.  The  use  of  radio  for  comtuuni- 
c.atioii  without  advertising  features 
li.is  ,ilso  L;rown  rapiilly.  It  has  made 
possihK-  trans-oceanic  telephony. 
t  liking  from  ship-to-ship  and  he- 
iweeii  shi]i  and  shore  as  well  as  be- 
iween  air|)lanes  and  ground.  The 
]ir,iclical  design  of  the  alternating- 
current  i\pe  of  tube  and  the  use  of 
lubes  with  four  .and  live  electrodes 
ire  amoiiL;  tlu'  more  recent  develo])- 
iiunls  in  the  r.adio  lield. 

Hue  to  the  great  demand  for  en- 
I  r-\  ill  the  electrical  form,  there 
li,i\e  been  some  striking  changes  in 
magnitudes  connected  with  its  geii- 
er.ilion  and  <listribution.  We  now 
li.i\e  .1  single-unit  generator  rated  at 
1(1,^.000  kva.  Wiiat  this  means  is 
.almost  inconi]ireliensible,  but  one 
writer  b,is  tried  to  make  it  easier  by 
s.ixiiiL;  lli.it  such  a  generator  could 
lii^hl  a  hiL;hwa\  extending  twice 
.irouud  the  worlil.  The  output  from 
electric  L;enerators.  both  Vav^v  .and 
sm.ill.  now  ,imi  Hints  to  nearly  10(1  bil- 
lion kilow.itt-bours,  an  .amount  be- 
tween three  ,and  four  times  that  of 
Ic  n  \  e.ars  .a^^o. 

In  order  to  transmit  Large  amounts 
of  eneri;\'  economicallv.  the  voltage 
on  o\-er-he,a<l  lines  li.as  been  raised 
lo  JiO.OOO  volts,  b'or  underground 
cable,  the  pressure  has  been  in- 
crease, 1  lo  l.i2.(X)0  volts,  a  value  not 
commerci.ilh'  ]iractically  at  the  be- 
ginning 111  the  decade. 

(  Coiiliinicd  oil  /'(ji/c   120) 
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Recent  Developments  in  Chemical 

Engineering 

By  Professor  Harry  McCormack 
Head  of  the  Department  of  Chemical  Engineering 


TWV.  developments  of  inipcir- 
tance  in  chemical  engineering 
during  the  last  few  years  have 
l)een  as  usual,  along  the  lines  of 
designing  new  equipment  for  well 
known  processes,  designing  equip- 
ment fur  new  ])rocesses  ahout  to  he 
installed,  and  the  development  of 
new  processes  from  the  experimen- 
tal stage  to  actual  factory  operation. 
Some  of  the  lines  of  chemical 
activit\-  in  which  the  chemical  engi- 
neer has  had  his  part  in  carrying 
out  the  program  of  research  and 
development  are  touched  on  i(uite 
Ijriefly  in  this  paper. 

The  synthetic  production  of  meth- 
anol from  carhon  monoxide  and 
hydrogen  is  one  of  the  chemical 
industries  which  has  shown  marked 
development  in  recent  yi'ars.  Hve 
years  ago  there  was  no  synthetic 
methanol  jjroduced  in  this  country, 
but  in  1929  the  production  had 
reached  over  3.000,000  gallons.  The 
part  the  chemical  engineer  has  taken 
in  this  industry  has  been  primarily 
that  of  developing  proper  equipment 
for  handling  these  combustible  gases 
at  high  pressure  and  moderate  tem- 
])erature. 

The  production  of  Ijutyl  alcohol 
from  corn  by  the  W'eizmann  process 
of  fermentation  has  develoned  from 
nothing  iq.  to  about  50.000.000 
])oun(ls  ])er  year.  Proper  reaction 
vessels  and  proper  arratigement  of 
the  manufacturing  process  have 
been  the  contribution  of  the  chemi- 
cal  engineer  to  this  industry. 

.Synthetic  amvl  alcohol  has  been 
]>niduced  from  natural  gases  since 
]'>27  ,-ind  the  jiroduction  at  present 
runs  up  to  possibly  10.000.000 
pounds  ])er  vear.  This  is  another 
high  tenqjerature.  high  pressure  re- 
action where  special  equipment  has 
had  to  be  designed  to  carry  out  the 
jinicess  satisfactorily. 

(  )ther  high  jjressure.  high  tem- 
perature reactions,  which  have  in 
recent  years  been  carried  through 
the  experimental  stage  to  commer- 
cial jiroduction.  are  those  in  which 
other  constituents  of  natural  gas  as 
ethylene.  ]iro|iylene.  anrl  butylene 
are  used  in  svnthesizing  ethylene 
glycol,  ethylene  dichloride.  and  the 
ulvcol  ethers. 


The  pniduction  (if  these  materials 
ad.ls  up  tu  about  15.000.00(5  pounds 
jier  year. 

The  production  of  synthetic  am- 
monia bv  the  catalytic  combination 
of  hvdrogen  and  nitrogen  at  a  high 
])ressure  and  at  a  conqiaratively  high 
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tenqierature  has  deveUqjed  from 
nothing  to  an  industry  of  consid- 
erable magnitude.  In  fact,  most  of 
the  ;inh\-drous  .ammonia  used  in  this 
country  today  is  made  by  this  proc- 
ess ;  the  indications  are  that  the 
process  will  continue  to  be  operated 
more  and  more  economically  so  that 
the  ammonia  jiroduced  in  this  way 
may  be  oxidized  to  nitric  acid  and 
the  product  so  obtained  compete  in 
])rice  with  the  nitric  acid  manufac- 
tured from  inqjorted  sodium  nitrate. 
.Some  of  the  chief  problems  in 
this  development  of  synthetic  am- 
monia ])rocess  have  been  those  con- 
nected with  olnaining  proper  equip- 
luent  to  withstand  the  high  pressures 
and  high  temperatures  at  wdiich  it 
is  necessarv  to  operate  in  order  to 
secm-e   satisfactorv  vields. 


It  should  lie  noted  from  some  of 
the  ])rior  comments  that  the  reac- 
tions carried  out  at  high  pressures 
and  high  tenqx'ratures  are  those  in 
which  considerable  development  has 
taken  |>lace. 

An  accompaniment  to  the  devel- 
opment of  these  industries  has,  of 
cmn-se,  been  the  securing  of  data  as 
to  the  Ix'havior  not  only  of  the  re- 
.-icting  materials  at  the  high  temper- 
.-iture  and  high  pressure  necessary, 
but  also  obtaining  data  as  to  the  be- 
h.-ivior  of  the  materials  which  might 
be  used  in  constructing  the  equip- 
ment. The  investigations  along  l)Oth 
i]f  these  lines  are  by  no  means  com- 
]ilete.  Much  additional  data  need  be 
obtained  to  aid  in  the  development 
of  all  these  processes. 

A  chemical  engineering  accom- 
|)lishment  of  considerable  interest 
and  one  whose  commercial  im])or- 
tance  can  not  yet  be  fully  predicted 
is  the  production  of  anhydrous 
aluminum  chloride  in  quantity  and 
at  a  low  price. 

.\nhydrons  aluminum  chloride 
has  iieen  ]>ro(luce<l  for  years.  Imt  in 
no  particular  quantity  and  at  a  com- 
paratively high  price.  It  has  been 
used  in  certain  organic  syntheses 
and  could,  undoubtedly,  be  used  in 
others. 

The  Texas  Company  commenced 
the  investigation  of  the  production 
of  anhydrous  aluminum  chloride  at 
lea.st  fifteen  years  ago;  after  a  long 
period  of  investigation,  a  process 
was  developed  and  installed  which  is 
cajiable  of  prijducing  large  quanti- 
ties of  anhydrous  aluminum  chlor- 
ide at  a  low  ])rice. 

The  uses  of  silica  gels  and  acti- 
vated carbons  as  jiromoters  of  chem- 
ical reactions  are  continually  being 
increased.  New  methods  of  using 
these  materials  together  with  some 
new  methods  of  increasing  their 
efficiency  continue  to  be  discovered. 
As  these  discoveries  are  made,  the 
chemical  engineer  is  attempting  to 
apply  them  in  factory  operations 
where  they  may  be  useful. 

One  of  the  fastest  growing  chem- 
ical   industries    in    this    country    in 
recent  years  has  been  that  of  rayon. 
(  C(>iiliinit-(i  on  /'(;;/<■  118) 
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Recent  Developments  in  Fire 
Protection  Engineering 

By  Professor  J.  B.  Finnegan 
Head  of  the  Department  of  Fire  Protection  Engineering 
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with  sciiiK-  new  hazards  ami  nrw 
]initccli\r  i.'i|iii|inirnt,  Iml  In  a  i^iTal 
fXti'iU  the  \\i)rk  nf  thu  dccadr  has 
l)ec*n  dt'VulcipnR'iil  and  (_'xi>ansii)ii  in 
fiflds  in  wiiich  much  work  hail  hei-n 
diinc  ah'cadv.  In  this  ]K,Tiiid  new 
(k-\cli  ipnicnts  in  ini^inci-rini;  and  in 
inilustr\  have-  niadi'  it  necessary  tnv 
tile  lire  priitecliiin  eni^ineer  tn  ada]it 
and  apply  principles  that  were  al- 
ready familiar,  and  tu  see  that  prui;- 
ress  in  desij^n  and  mannlacture 
slidiild  nut  he  acci ini|ianied  hy  ciir- 
respiindini;  increase  in  lire  lu.ss. 

Al'ter  the  war  tln'  industrial  uses 
lit  nitrii-celhilnse  prndiicts  increastd 
in  importance.  Pyroxylin  lacquers 
displaced  many  other  materials  ])re- 
viously  useil  as  hnishes  for  wood 
and  metal.  h'urnitnre  factories, 
autoniohile  hod\-  plants,  and  other 
industries  installed  ei|ni]inient  for 
usint;  these  laci|ners,  frei|uenll\'  un- 
der ha/.;inlous  conditions.  The  con- 
venient and  usual  method  of  a|)ply- 
int;  the  linish  is  hv  means  of  a  spray 
nozzle,  connected  to  a  source  of  air 
under  i)ressure.  The  volatile  in- 
flamniahle  sohents  emplo\eil  in  the 
lacquers  conlrilnile  to  the  hazard, 
hut  the  most  serious  danger  is  due 
to  the  residue  of  ])yroxylin  which 
accumulates  on  siu"l;ices  in  the  im- 
mediate nei,s.;hliorliood  of  the  work. 
This  residiK'  decom|ioses  at  tempera- 
tures as  low  as  2M)  V..  .and  the  de- 
composition is  coninionK'  followed 
by  rapid  comhustion.  The  ])rohleni 
of  safe.miardins.;  this  new  and  ex- 
treme fire  hazard  iiudhes  the  con- 
struction of  standard  liooths.  proi>- 
erly  ventilated  and  provided  with 
automatic  s])rinkler  protection  ;  the 
elimination  of  steam  ])i])es  and  lij.iht- 
ing  ti'xtures  situated  where  pvroxlin 
residue  may  settle:  and  scrupulous 
attention  to  safe  and  thorough  meth- 
ods of  cleaning.  "(Jood  House- 
keeiiing",  of  conspicuous  importance 
in  this  case,  is  one  of  the  basic 
princi]:)les  which  finds  innumerable 
applications  in  lire  ])rotection. 

The  calamity  of  last  s])ring  at  the 
Cleveland  clinic,  called  public  atten- 
tion to  a  situation  which  h;id  been  a 
matter  of  gra\e  concern  to  fire  pro- 


tection eiiL^iiieers  -- the  .aecunuilatioii 
of  Large  (|ua1ltiti^■s  of  iiitroci'llulose 
x-ra\-  films  in  hosi)itals,  uinlcr  con- 
ditions which  iii\-iiheil  gn-al  datiger 
lo  life.  I.argeh-  on  account  of  the 
C'le\elaiid  trageih'.  it  has  Income 
possible    tu    bring    .about    com]  ili.ance 
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with  prii]iei-  standards  for  the  stor- 
,iL;e  of  h.az.ardous  hlms,  and  better 
\et,  to  re|ilace  iiiuch  of  this  olijec- 
lioiiable  ni.aterial  with  the  conqiara- 
tivelv  s.ife  .acetate  him.  ,\nother 
imporl.ant  haz.ard  of  hospitals,  the 
use  of  ethylene  and  of  other  com- 
bust ibU'  anesthetics  in  o|ier;iting 
looms,  h.as  had  careful  study,  and 
the  resulting  recommendations  ol 
lire  protection  engineers  are  being 
.adopted   rather  widely. 

'file  X.ational  b.lectrical  Code,  in 
its  succi-ssive  editions,  has  beconu' 
t'veii  more  firmlv  established  in  its 
l>osilioii  as  a  standard  which  ex- 
presses the  authoritative  decisions 
of  .all  those  most  (|ualified  to  ])ass 
on  questions  id'  electrical  installa- 
tions.     <  )iie  interesting  develoliment 


111  the  electrical  lield  h.as  been  in  the 
Use'  of  gas-tube  signs,  which  have 
changi-d  the  ]iroblems  of  electric 
sign  design  ;ind  installation  from  the 
field  of  low  voltage  to  the  region  of 
lO.IMH)  volts,  or  more.  Self-con- 
tained electric  lighting  systems,  each 
comprising  a  generator  driven  by  a 
L;,asiiliiie  engine,  with  a  storage  bat- 
ler\  tloatiiig  on  the  line,  are  coming 
into  Use  in  buildings  where  public- 
service  electric  current  supply  is  not 
a\-ailable.  In  many  cases  such  sys- 
tems reiilace  other  more  hazardous 
lighting  methods.  It  is  interesting 
to  note  the  evolution  of  this  kind  of 
lighting  s\stem  from  mechanisms 
which  were  first  developed  as  the 
iL;nition.  lighting,  and  starting  de- 
vices for  motor  cars. 

Lightning  is  ;in  important  cause 
of  fires.  es]X'cially  in  buildings  in 
s|i,irsel\-  settled  neighborhoods.  The 
lightning-rod  salesman  found  that 
this  situation  made  his  work  easy. 
,111(1  unscrupulous  sales  and  careless 
installations  of  equi])ment  have  been 
r.ather  common.  Many  a  farm  own- 
er has  had  reason  to  assume  light- 
ning rods  .and  gold  bricks  to  be  in 
I  he  same  class.  In  recent  years, 
listing  of  standard  materials,  jirepa- 
ratioii  of  standard  specifications, 
.and  careful  su])ervision  of  installa- 
tion of  lightning  jirotective  equip- 
nieiit  h;ne  had  conspicuous  effect  in 
reducing  the  number  of  t'lres.  A 
building  ])rovided  with  st.andard 
protective  e(|ui]>ment  is  almost 
eiitirelv  safe  from  lightning. 

'file  use  of  gasoline  as  fuel  for 
motor  cars  has  become  so  much  a 
m.atter  of  course  that  ^here  is  a 
teiidencv  to  forget  the  great  fire 
h.azard  of  the  material.  (  )ne  of  the 
real  achievements  of  the  fire  ])ro- 
tection  engineer  has  lieen  the  devel- 
opment of  devices  and  methods 
which  have  made  it  possible  to  store 
ibons.ands  of  gallons  of  gasoline, 
without  catastro])lie,  in  a  single  citv 
bl,,ck. 

In  public  fire  departments,  the  use 
of  horse-drawn  ajijiaratus  has  been 
decreasing  ra])idlv  for  many  vears. 
Xow,  instead  of  a  "steamer"  drawn 
b\'  horses  .and  accompanied  bv  a 
hose  wagon,  we  have  a  motor-o]ier- 
(  Continued  oil  poyc   1 12  | 
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Recent  Developments  in 
Mechanical  Engineering 

By  Professor  G.  F.  Gebhardt 
Head  of  the  Department  of  Mechanical  Engineering 


PROGRESS  in  the  hroad  tick! 
of  mechanical  engineering 
(hiring  the  past  five  years  has 
heen  rapid  Imt  not  spectacular.  Im- 
provement has  heen  the  result  of 
systematic  develo])ment  and  refine- 
ment in  design  rather  than  the  out- 
come of  any  revolutionary  discov- 
eries or  radical  changes.  The  race 
for  higher  technical  efficiencies  is 
still  on.  but  the  pace  is  being  mod- 
erated to  meet  the  demands  for  in- 
creased financial  returns.  Technical 
efficiency  has  closely  approached  the 
theoretical  m  a  x  i  m  u  m  in  some 
branches  of  mechanical  engineering 
and  further  improvement  in  this  di- 
rection is  commercially  imjiractical. 
The  past  five  years  have  witnessed 
larger  mergers  of  invested  capital, 
larger  plants,  larger  ecjuipnifnt 
units,  larger  inter-connection  of  cen- 
tral stations,  in  short,  the  single 
word  "magnitude"  is  more  descrip- 
tive of  this  advance. 

In  the  power  generating  field  the 
steam  plant  ranks  by  far  the  highest, 
in  point  of  installed  capacity  and 
yearly  output,  the  hydro-electric  sec- 
ond, and  oil  and  gas  power,  third. 
This  order  is  not  likely  to  be 
changed  for  years  to  come  despite 
the  intensive  development  of  water 
power  and  the  steadily  increasing 
use  of  oil  and  gas  power.  Statistics 
show  that  the  potential  energy  of  all 
the  rain  falling  on  the  United  States 
between  the  level  at  which  it  falls 
and  the  sea  level,  if  converted  into 
power,  would  not  exceed  by  more 
than  10  per  cent  the  power  equiva- 
lent of  the  present  coal  consum])- 
tion  on  a  basis  of  2  poimds  of  coal 
per  kilowatt  hour.  Furthermore. 
cheaper  fuels  and  im])rovement  in 
plant  design  and  efficiency  have 
made  it  more  difficult  for  many 
water-power  developments  to  com- 
pete with  steam.  \\'ater  power,  how- 
ever, will  be  developed  as  long  as 
there  are  sites  available,  although 
the  immediate  exjiense  of  these  de- 
velopments may  result  in  a  unit  cost 
of  power  exceeding  that  of  modern 
steam  plants.  This  apparent  anom- 
aly is  due  to  the  fact  that  these  two 
sources  of  power  are  complimen- 
tary rather  than  competitive,  since 
it  is  a  recognized  fact  that  the  load 


requirements  of  large  power  sys- 
tems can  be  more  economically  sup- 
jilied  by  a  suitable  combination  of 
hydro  and  steam  plants  than  by 
steam  power  alone. 

Inter-connection  and  inter-change 
of  ]iower  between  systems  permit 
tile    installation    of    larger    turbines 
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and  steam-generating  units  than 
would  be  advisable  without.  Fur- 
thermore large  units  cut  down  unit 
investment  costs,  cost  of  labor,  cost 
of  sujiplies  aiicl  maintenance.  Tur- 
bine units  of  100,000  kilowatts  and 
over  are  becoming  common  and 
several  steam-generating  units  are 
in  service  capable  of  evaporating 
600,000  lb.  of  water  per  hour.  The 
largest  steam  turbine  unit  in  opera- 
tion is  the  208.000  kilowatt  triple 
compound  turbo-generator  at  the 
State  Line  Generating  Plant.  Ham- 
mond, Indiana,  anrl  a  single  steam 
generating  unit  in  the  East  River 
Station,  Xew  York  Citv,  evaporated 
1,200,(X)0  II).  of  water  during  a  spe- 
cial test. 


While  the  trend  is  toward  higher 
steam  pressure  and  temperatures, 
the  present  maximum  temperature 
limit  of  750"  Fahr.  has  divided  the 
newer  stations  into  two  major 
groups,  one  operating  at  pressures 
up  to  450  lb.  without  reheating  and 
the  other  between  600  and  1400  lb. 
with  reheating.  Careful  study  has 
shown  that  450  lb.  is  about  the  max- 
imum throttle  pressure  for  750  de- 
grees which  can  be  carried  without 
excessive  moisture  in  the  lower 
stages  of  the  turliine.  That  the  750 
degree  limit  will  soon  be  extended 
is  evidenced  by  the  new  equipment 
ordered  for  the  San  Antonio  Gas 
and  Electric  Company  (  1400  lb. 
]iressure  and  810  Fahr.)  and  the 
plant  now  lieing  erected  for  the 
Philip  Carev  Companv  (  1800  lb. 
and  800  Fahr. ) .  The  Detroit  Edi- 
son Company  is  experimenting  with 
steam  taken  from  the  regular  sta- 
tion su]jerheated  main  and  raised  to 
1000  deg.  fahr.  in  a  separately  fired 
sujierheater  and  has  ordered  a 
10.000  kw.  turbine  to  operate  with 
,^'i5  11).  ]iressure  and  1000  deg.  tem- 
perature. This  installation  is  purely 
experimental  and  few  engineers  ex- 
pect this  high  temperature  in  com- 
mercial o]ieratioii  in  the  immediate 
future. 

There  are  several  plants  in  Eu- 
ro] )e  operating  with  pressures  in  the 
neighborhood  of  the  critical  ]iressnre 
I  .S200  lb.  per  sq.  in.  l  but  none  in 
the   United    States. 

The  trend  in  fuel  firing  is  decid- 
cdl}-  toward  inilverized  fuel  and 
while  there  a]ipears  to  be  no  limit  to 
the  ca])acity  of  pulverized  fuel  fur- 
naces the  progress  of  the  stoker  is 
impressive.  There  are  now  available 
underfeed  stoker  units  ca])able  of 
burning  15  tons  of  coal  per  hour. 

.\ir  heaters  have  been  increasing- 
Iv  used  both  with  and  without  econo- 
mizers. Higher  pressures  have  in- 
creased the  importance  of  feedwater 
heating  while  decreasing  that  of 
evaporation.  As  a  result  in  the  mod- 
ern high  pressure  stations,  the  total 
surface  of  air  heaters,  reheaters. 
bleeder  heaters,  water-cooled  fur- 
nace walls  and  economizers  has  in- 

{  C Outimicd  oil  pdfic  116) 
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Recent  Developments  in  Civil 
Engineering 

By  Professor  A.  hi.  Phillips 
Head  of  the  Department  of  Civil  Engineering 


THE  fluid  of  Civil  iMi^iiiffriiii; 
is  cxtrciiK-lv  li  r  (I  a  (I  in  its 
sciipu.  Included  in  it  aru  thu 
various  phases  of  sanitary  enj;;ineer- 
ing-.  structural  eng^ineering,  aero- 
nautical enijineerinij  and  railway 
eni^ineerin;^. 

The  use  of  |iulilic  water  sn|)])lies 
is  no  I(ini;er  considered  a  luxin'\-, 
lint  an  alisohite  necessitv  in  matters 
of  comfort  and  health.  Such  su]i- 
])lies.  however,  must  be  sufficient  in 
tjuantity  and  of  proper  (|nalitv,  to 
keep  pace  with  a  reasonable  but  in- 
creasinsj  rate  of  consumption  on  the 
one  hand,  and  on  absolute  safe  sup- 
ply on  the  other.  Xew  ]ilants  must 
be  built,  and  old  plants  must  be 
rebmlt  and  enlarged  to  meet  the 
demands  of  an  increasing;  |io]iula- 
tion. 

-\  public  supply  svsteni  loses 
much  of  its  \alue  iniless  provision 
is  made  to  carry  otT  the  li<|uiil  wastes 
resulting'.  Therefore  a  sewer  s\s- 
tem  becomes  a  necessary  adjunct  of 
every  up-to-date  communit}-.  wlutli 
er  it  seeks  only  to  dispose  of  Us 
organic  wastes,  or  seeks  also  to  nn 
prove  conditions  b\-  remowal  ol 
storm  water.  .\'ew  sewer  svstcms 
are  being  built  rnid  old  svstems  ;ne 
being  extended. 

Purification  of  water  su]iplies  ami 
.sewage  purification  are  well  nigii 
universal  at  the  ]ire.senl  time.  These 
form  problems  and  opportunites  for 
the  civil  engineer  in  addition  to 
other  problems  of  disposal  of  .garb- 
age, refuse  and  municipal  sanita- 
tion. Storage  of  vast  quantities  of 
writer,  either  for  normal  consump- 
tion, irrigation,  or  p(jwer  de\eIo|i- 
ment  are  other  engineering  opjior- 
tunities.  The  automobile  has 
radically  changefl  the  haljits  of  the 
.American  j)eo])le.  Without  h.iril 
roads,  the  flevelojiment  of  the  motor 
c;ir  would  have  been  impossible,  an<l 
until  the  advent  of  the  motor  car 
the  develojiment  oi  a  system  of  hard 
roads  made  slow  progress  and,  in 
many  commmiities,  no  progress  at 
all.  However,  the  civil  engineer  is 
today  actively  engaged  in  building 
and  extending  our  hard  road  system 
involving  the  c.x])enditure  of  mil- 
lions of  dollars,  and  the  end  of  it 
all  nobodv  can  foresee. 


.Structnnil  engineerin;;  is  princi- 
p.ally  concerned  with  liridges,  tall 
fr;une(l  buildings  .and  those  whose 
roofs  span  large  clear  lloor  areas:  in 
fact,  all  constructions  in  masonrv, 
steel  and  timber  th.at  re(|nire  an;il- 
\sis   lor  strength  in  their  design. 

The    present     trend    is    toward 
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greater  retlnements  in  design,  ]ier- 
mitting  the  usi'  of  higher  working 
stresses,  and  therebv  more  economi- 
cal use  of  material.  In  ]i,articular, 
structures  that  are  statically  iiule- 
terminate  are  now  used  more  than 
formerly.  l)ecause  of  their  greater 
economy,  notwithstanding  some- 
what less  certain  in  stress  determi- 
n;ition. 

Methods  of  analvsis  ;ire  being 
continually  improved  and  extended 
to  the  sohition  of  structural  ])rob- 
lems  of  great  com]5lexitv.  Because 
of  the  tedious  and  com]ilicated  com- 
])iitations  required  for  many  of 
these  solutions,  methods  of  stress 
analy.si.s  by  means  of  models  and 
accurate  deformation  measuring 
apparatus,  have  recently  been  devel- 


opt'd  and  .applied  with  consideralile 
success. 

Development  of  design  proced- 
urt-s  .[long  these  lines,  calls  for  engi- 
neers with  intensive  training  in 
underlying  theory,  and  with  insight 
:ind  seasiined  judgment  to  properly 
.qipraise  the  uncertain  factors  in- 
\(il\cd.  b'or  the  sim])lcr  structures 
geiieralh'  Used  in  the  ])ast,  engineers 
of  the  "handbook"  type,  with  a 
v.ither  limited  gras])  of  fundamen- 
t.ils.  could  make  a  ])  r  e  1 1  \-  fair 
sh<  iwnig. 

l-irgi'  bridges  are  being  built  in 
L;rt,iler  numbers  th.an  ever  before, 
I  arlicularly  to  till  in  serious  ga]is  in 
tin-  major  highw.ay  s\stems.  The 
.vslKI  It.  s|ian  suspension  bridge  over 
til,'  lludsdii  in  Xew  >'ork  City  will 
Ik-  almost  double  the  longest  spans 
now  ni  (.xisteiice.  Ri'cent  suspension 
bridges  at  I'hiladelphia  (  1730  ft.) 
.iiid  Detroit  (  l.XSO  ft.)  exceed  pre- 
\iMUs  records.  Steel  arch  bridges  of 
.ibout  biDO  feet  sp;m.  under  con- 
si  laiction  at  Xew  N'ork  and  in  Aus- 
tr.ilia.  gre.atly  exceed  the  previous 
lecord  (Hell  Cate  ^>77  ft.).  Many 
new  crossings  of  large  rivers  and 
b.ays  while  not  re(|uiring  sjians  of 
such  record-breaking  jiroportions. 
.'ire  being  s])anned  bv  notable  bridges 
of   various  tv])es. 

l".\en  greater  bridge  ]irojects  are 
being  considered  lor  the  future, 
s]ians  of  4000  to  5000  feet  being 
nee<led  for  crossings  such  as  Golden 
( i.ite  ;ind  Xew  York  bay.  Improve- 
ments in  materials  such  as  the  devel- 
opment of  higher  strength  steels  at 
moderate  cost,  and  ]iossilily  new 
forms  of  structures  will  bring  such 
prcjjects  nearer  to  actual  construc- 
tion. 

In  the  building  field  the  role  of 
the  structural  engineer  is  somewhat 
subordinate  to  that  of  the  architect, 
the  structural  designer  providing 
the  skeleton  for  the  conception  of 
the  .architect.  The  recent  increase  in 
size  and  complexity  of  steel  (and 
reinforced  concrete)  frame  struc- 
tures is  evident  on  every  hand.  This 
has  pre.sented  many  new  problems  to 
tax  the  ingenuity  of  the  structural 
designer,  particularly  in  ])roviding 
resistance  to  wind.  In  some  kicali- 
[Continucd  on  patjc  114) 


96 


The  Armour  Alumnus 


VOL.  \" 


/.  Warren  McCaffrey,  '22,  Editor 


Xo.  3 


Dean  Monin  Writes  to  Alumni,  Faculty,  and  Students 


Alumni  Favor  Plan  of  Annual 
Banquet  in  the  Fall 

At  the  lunclKiiii  mei.ting  i>t  the  Ahimni 
held  Tuesday,  February  11.  at  the  Chi- 
cago Engineers'  Club  we  were  entertained 
by  Professor  Wallace  Bruce  Ainsbury. 
For  about  one-half  hour  he  delighted  his 
audience  with  some  of  his  characteristic 
readings  and  two  splendid  word  pictures 
of  Abraham  Lincoln. 

The  only  business  to  come  before  the 
meeting  was  a  discussion  about  changing 
the  constitution  and  by-laws  of  the 
.Alumni  .Association  so  as  to  provide  for 
holding  one  annual  banquet  and  general 
ineeting  of  the  .Association  to  be  sched- 
uled on  any  suitable  date  in  the  fall  of 
each  year.  The  discussion  lead  by  Presi- 
dent Schonimer  was  to  have  the  annual 
banquet  for  the  present  1929-30  year  this 
spring,  and  if  agreed  to  by  the  majority 
of  the  .Aluinni.  hold  the  annual  banquet 
for  the  year  1930-31  tliis  coming  fall.  He 
pointed  out  also  that  by  so  doing  we 
would  be  meeting  the  present  require- 
ment of  two  general  banquets  and  a  re- 
union during  the  year. 

Xearly  everyone  present  agreed  to  the 
suggested  plan.  It  was  suggested  that 
to  conform  to  the  constitution  and  by- 
laws, the  Secretary.  Louis  Hirsh.  include 
in  his  letter  announcing  the  coming 
spring  banquet,  a  statement  to  the  effect 
that  the  question  will  be  put  to  a  vote  of 
the  .\lumni  at  the  banquet. 


Thanks  Friends  for  Letters 


happily   surprised   to   receive 
ivas  written  and  mailed  from 


Dr.  C.  W.  Muehlberger  Made 
Assistant  at  Crime  Laboratory 

Dr.  Clarence  \\'.  Muehlberger,  state 
toxicologist  fcr  \\'i.^C'lnsin  and  profes- 
sor of  toxicology  in  the  state  university 
at  Madison,  recently  announced  his  res- 
ignation from  both  positions  to  become 
assistant  director  of  Chicago's  new  scien- 
tific laboratory  for  the  detection  of  crime, 
affiliated   with   Xorthwestern   University. 

Col.  Calvin  Goddard,  ballistics  expert, 
is  director  of  the  school  at  Xorthwest- 
ern. Dr.  Muehlberger.  in  addition  to 
assisting  Col.  Goddard.  will  also  hold  a 
post  as  professor  of  toxicology  and 
pharmacology  at  Xorthwestern  Univer- 
sity. Since  graduation  from  .Armour 
Institute  of  Technology  in  1920.  he  has 
served  as  assistant  in  research  chemistry 
at  Madison,  studied  under  the  late  Prof. 
\'ictor  Lenner,  noted  chemist :  and  the 
late  Prof.  .A.  S.  Loevenhart.  toxicologist 
and  pharmacologist. 

He  was  appointed  Wisconsin  state 
toxicologist  in  1923.  and  since  had  en- 
gaged in  innumerable  investigations  and 
testified  often  in  poisoning  and  murder 
trials. 


Recently  the  editor  <if  the  .Armour  Tech  Xews 
in  his  mail  a  letter  from  our  beloved  Dean  Monin. 
Zurich.  Switzerland.     The  letter  follows : 

To  the  .Alumni.  Faculty  and  Students  of  the  -Armour  Institute  of  Technology. 
Gentlemen  : 

Deeply  regretting  my  inability  of  answering  letters,  postcards,  and  communications 
of  all  kinds  from  my  friends  across  the  ocean,  I  beg  you  to  accept  through  the 
columns  of  the  .Armour  Tech  N'ews  my  sincere  thanks  for  your  kindness  and  my 
grateful  acknowledgment  of  your  loyal  friendship. 

The  greetings  which  I  receive  from 
U.  S.  are  the  joys  of  iny  days  and  the 
treasures  of  my  heart.  To  you  all  my 
tlianks.  my  sincere  wishes  for  your  wel- 
fare, and  the  season's  hearty  greetings. 
.As  always.  Cordially. 

Louis  C.   Monin. 


De.\n  Monin 

Editor's  note:  The  above  picture  'cas 
take}}  by  Eiige}}e  J'oita.  '^5,  on  October 
jj.  iQ2(j.  i}}  jro}\t  of  the  Polytechnic 
Institute   !»  Zurich. 


Reo  Motor  Car  Naumes  Wilson 
General  Manager 

Wry  recently  Richard  H.  Soitt.  presi- 
dent of  Reo  -Motor  Car  Cnnipany,  an- 
nounced that  Williain  Robert  Wilson.  '06, 
had  been  elected  general  manager  and  a 
director  of  the  company.  Mr.  Scott  had 
been  general  manager  as  well  as  presi- 
dent and  resigned  the  former  position, 
remaining  president. 

Mr.  Wilson's  first  connection  with  the 
motor  industry  was  with  Dodge  Brothers. 
He  later  was  with  Chrysler  Corporation 
and  was  receiver  for  Murray  Body  Cor- 
poration. He  was  formerly  vice-presi- 
dent of  Irving  Xational  Bank  in  X'ew 
York.  Later  he  organized  the  Guardian 
Trust  Company  and  Guardian  Xational 
Bank  of  Detroit.  He  has  also  been  iden- 
tified with  the  .Allied  Motor  Industries. 
Hcnney  Motors.  Great  Lakes  .Aircraft 
and    Copeland    Products. 


Aurora  Alumni  Elects  Vice- 
President 

The  .Aurura-.Armour  Club  held  its  an- 
nual election  of  officers  on  Dec.  21.  at  the 
home  of  its  president.  Mr.  C.  I.  Carl- 
son. It  was  originally  planned  to  have  a 
banquet,  at  the  Turtle  Ruck  Inn.  located 
six  miles  south  of  -Aurora,  but  due  to  the 
heavy  snow  storm  making  the  roads  all 
but  impassible,  the  committee  made  the 
other  arrangement. 

The  purpose  of  the  club  is  to  present 
engineering  as  a  profession  to  young  men 
and  also  to  offer  a  means  for  the  students 
and  alumni,  living  in  or  near  .Aurora,  to 
.get  together. 

The  officers  elected  at  this  meeting 
were,  President.  C.  I.  Carlson,  '19 ;  V' ice- 
President.  -A.  F.  Wilde.  '31  :  Secretary 
and  Treasurer.  R.  .A.  Winser,  'OR 


Da  vies    Develops    Valuable 
Formula 

Lynn  E.  Davies,  '10.  .A^,■^istant  Profes- 
sor of  Experimental  Engineering,  attend- 
ed a  meeting  of  the  -Aiuerican  Society  of 
Heating  and  \'entilating  Engineers  held 
at  the  Benjamin  Franklin  Hotel  at  Phila- 
delphia, on  Wednesday.  January  29.  Pro- 
fes.sor  Davies  presented  his  discoveries 
concerning  ventilation  under  the  title. 
"The  Measurement  of  the  Flow  of  .Air 
Through    Registers    and   Grilles." 

-All  of  Professor  Davies  work  was 
done  at  Armour  Institute  during  the  past 
year  and  the  results  obtained  were  of 
such  accurac3-  as  to  be  adopted  by  the 
Chicago  \'entilating  Contractors'  Em- 
ployment -Association  as  a  standard.  The 
adoption  of  Professor  Davies  formula 
has  ironed  out  the  controversj'  with  the 
Board  of  Health,  as  it  permits  an  accur- 
ate  te-t   of   the   ventilators. 
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The  Amsco  Bulletin  Reports  on  B.  S.  Carr 


KADI.EV       SAYKK 

(AKR.    Manager   nf 

the  Fiimp  Depart- 
ment, received  his  educatinn 
in  Chicago.  In  response  to  an 
early  urge  to  become  an  engi- 
neer, he  enrolled  and  was 
gradnated  in  the  first  class 
comideting  the  technical 
course  in  the  Lane  Technical 
High  School.  In  order  to 
complete  his  education,  he 
took  a  teacher's  training 
course  at  the  Chicago  Teach- 
ers' College,  and  after  hi^ 
graduation  he  became  an  in- 
structor of  matheinatics  and 
machine  design  at  the  Lane 
Technical  High  School.  Af- 
ter some  years  he  enrolled  in 
the  Mechanical  Engineering 
Department  of  the  Armour 
Institute  of  Technology, 
graduating  in  1915,  with  the 
degree  of  Bachelor  of  Sci- 
ence and  later  receiving  the 
degree  of  Mechanical  Engi- 
neer from  the  same  institu- 
tion in  1924.  He  is  a  member 
of  Tau  Beta  Pi,  the  honorary 
engineering  fraternity. 

After     his     graduation 
from    Armour,     he     became 
chief  mechanical  engineer  for 
the  Grip  Nut  Company,  man- 
ufacturers   of    railway    sup- 
plies.    From  that  position  he 
joined   the  AMSCO   organi- 
zation, in  1917,  where  he  hasi 
worked     continuously     since' 
that  time  with  the  exception  of  the  dura- 
tion of  the  World  War,  when  he  served 
in  the  United   States  Tank   Corps  as  an 
instructor  in  the  Light  and  Heavy  Tank 
Schools,  with  the  rank  of   Lieutenant. 

With  the  American  Manganese  Steel 
Company,  his  work  has  been  in  the  broad 
field  of  excavation  work,  for  which  tools 
made  of  manganese  steel  are  particularly 
well  adapted.  In  the  earlier  years  of  his 
comiection  with  the  company,  quarrying, 
earth  stripping,  mining,  canal  and  ditch 
digging,  all  diversified  forms  of  earth 
moving  by  means  of  steam  shovels,  drag 


Bradley  Sayre  Carr,  '  15 

lines,  dipper  dredges,  the  hydraulic  pump 
dredges,  claiined  his  attention.  Seeing 
the  possibilities  that  lay  before  hydraulic 
pump  dredges  in  their  proper  application, 
he  was  soon  giving  all  his  time  to  the 
perfection  and  standardization  of  that 
type  of  excavation. 

In  I92I,  he  was  made  manager  of  the 
pump  department.  L'pon  him,  in  that  po- 
sition, devolved  the  work  of  the  design, 
the  manufacture,  and  the  installation  of 
manganese  steel  dredge  pumps.  Dredge 
pumps  at  that  time  seriously  lacked  prac- 
tical standardization  both  of  construction 
and  materials  used. 


In  the  installation  of 
dredge  pumps,  Mr.  Carr  has 
given  much  serious  thought 
to  field  conditions  and  to  the 
dre<lge,  conceived  as  a  com- 
plete working  tool,  wherein 
each  auxiliary  piece  of 
equipment  must  conform  and 
synchronize  with  every 
other    part    of   the   dredge. 

He   has    worked   on    some 
of  the  outstanding  hydraulic 
projects     in     the     United 
States  ot   recent  years.    For 
(.xample,  m  the  construction 
ot  d%kes  by  the  Miami  Con- 
si  r\ator\     District,    he    con- 
Milted  with  the  construction 
(ngmters    in    regard    to    the 
li\<Iraulic  fills.     He  made  the 
hxdraulic    engineering    anal- 
vMs     tor     the     hydro-power 
Tirminal     and     Diversion 
D  ims    hudt   at    Soft    Maple, 
New   York,   by  the  U.   G.   I. 
Contracting     Company.      He 
supervised     the    engineering 
and    dredge    equipment    de- 
tails   for    the    hydraulic    fill 
liehind    the    first    section    of 
the    Gulfport    Sea    Wall    on 
ihe    Gulf    of    Mexico,    that 
was  built  by  Jahncke   Serv- 
ice.  Inc.,  in  conjunction  with 
Woods    Brothers    Construc- 
tion   Company.      In   addition, 
he   has   supervised   numerous 
levee  projects  together  with 
adjacent     land     development 
on   the    Mississippi    River  and   its   tribu- 
taries,    canal    construction,    and    harbor 
channel  maintenance,  as  well  as  dredging 
requirements  of  numerous  sand  and  gravel 
plant  operators,  producing  commercial  ag- 
gregates.    .After  years  of  intensive  study 
on  hydraulic  problems,  he  has  earned  rec- 
ognition as  one  of  the  leading  hydraulic 
dredge  engineers. 


SiJA 


PERSONALS 


Fred  Tayama,  ',^0,  is  a  radio  dealer  in 
San  Francisco.  He  writes  that  he  likes 
California  and  has  no  intentions  of  com- 
ing back  east. 


.A  letter  was  recently  received  from 
George  Kloepfer,  '29,  telling  of  his  ex- 
periences and  courses  down  at  the  Naval 
Aviation  Station,  Pensacola,  Fla.  George 
is  the  only  man  who  had  his  ground  school 
training  at  Armour  who  mentally  and 
physically  was  able  to  fulfill  all  of  the 
requirements  of  the  Naval  .Aviation 
Corps. 


Sidney  S.  Pulaski,  '29,  was  married  to 
Wanda  Janiszewski,  a  sister  of  Stephen 
Janiszewski,  'JO,  on  Saturday,  January 
25.  The  couple  will  make  their  home  in 
Elkhart,  Ind..  where  Sidney  is  employed 
in  the  capacity  of  electrical  research 
engineer. 


(leorge  G.  Blair,  '23.  writes  that  he  is 
planning  to  re-enter  business  life,  resign- 
ing from  the  Army  Air  Corps.  George 
is  at  present  stationed  at  March  Field, 
Riverside,  California,  as  a  student.  He  is 
going  with  Johnson  and  Higgins,  brok- 
ers. New  York  City.  George  was  a  star 
sprint  man  on  the  track  team  in  '22 
and  '2,3. 


Raymond  F.  Stellar,  '29,  advises  us 
that  he  has  changed  positions.  He  is  now 
in  the  U.  S.  Engineer's  office.  Room 
1,325,  at   ,3,33  N.  Michigan  Avenue. 


Robert  P.  Burns,  '24,  has  left  Warner 
Brothers  and  is  now  business  supervisor 
of  projection  for  the  Publix  Theatres 
with  office  at  408  N.  .■\shland  Avenue. 


C.  M.  Nelson,  '26,  returned  to  schotil 
Thursday  for  a  short  visit  with  the  Civil 
Department.  Nelson  is  now  on  the  edi- 
torial staff  of  the  Gillette  Publishing 
Company,  publishers  of  "Engineering  and 
Contracting"  and  several  other  engineer- 
ing  periodicals. 
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Former    Student    Killed    in 
Plane 

It  is  with  deep  regret,  that  Arin':)ur 
learned  of  the  death  of  Ensigii  John  D. 
Clark,  a  former  student,  on  Thursday, 
January  7.  He  was  killed,  when  the 
Loening  2-place  amphibian,  powered  with 
a  450  H.  P.  engine,  in  which  he  was 
flying,  fell  1500  feet  into  San  Diego  Bay 
and  was  completely  demolished. 

Ensign  Clark  was  accompanying  Lieu- 
tenant Eugene  F.  Burkett.  U.  S.  X.  on 
a  trip  to  Otay  Mesa  to  be  checked  on 
ability  to  make  carrier  landings  before 
the  cruise  of  the  fleet.  The  team  was 
composed  of  the  amphibian  flown  by 
Lieutenant  Burkett  and  Ensign  Clark  and 
another  sea-going  plane  piloted  by  En- 
sign Xelson. 

When  Lieutenant  Burkett  and  Ensign 
Clark  failed  to  appear  at  the  appointed 
time  in  Otay  Mesa.  Ensign  Xelson  flew 
back  over  the  San  Diego  Bay  region  in 
search  of  them.  He  located  the  other 
plane  flying  in  unnatural  circles  over  San 
Diego  Bay.  Due  to  the  fact  that  both 
planes  were  to  report  immediately  after 
carrying  out  their  instructions,  the  antics 
of  the  fatal  plane  seemed  to  indicate  that 
it  was  in  distress.  After  a  long  glide 
that  ended  in  a  spiral,  the  plane  fell  intu 
a  spin   from  which  it  never  recovered. 

Lieutenant  Burkett  had  just  completed 
the  third  Alaskan  Aerial  Survey  and 
knew  Loening  amphibians  thoroughly. 
Overconfidence  of  the  pilot  in  his  ability 
to  bring  the  plane  out  of  the  spin  is  prob- 
ably the  reason  for  their  not  jumping. 


Mr.  E.  M.  Pinkerton,  of  the  class  of 
1909,  has  been  manager  of  the  Minne- 
apolis office  of  the  General  Electric  since 
last  September.  He  was  made  acting 
manager  of  that  oflice  in  December.  192<'^. 

Mr.  Pinkerton  was  born  in  Hanna 
City,  Illinois,  graduated  from  .\rmour 
Institute  of  Technology  with  the  degree 
of  B.  S.  in  E.  E.  in  1909  and  entered 
the  Testing  Department  of  the  General 
Electric  Company  in  Schenectady  in 
October  of  that  year. 

In  December,  1910,  he  became  a  stu- 
dent salesman  at  the  General  Office,  Sche- 
nectady, and  in  March  of  the  following 
year  was  transferred  to  the  Central  Sta- 
tion Department,  Chicago,  as  a  salesman. 
In  July,  1912,  he  went  to  the  Minneapolis 
office,  where  he  was  engaged  in  general 
sales  work,  and  from  October,  1917,  to 
June,  1919,  he  was  in  military  service. 
On  completion  of  his  army  service,  he 
returned  to  the  Minneapolis  office,  and. 
as  stated,  was  made  acting  manager  in 
December,   1928. 


Fred  Payne,  '28,  dropped  us  a  line 
from  Milwaukee,  Wisconsin,  where  he  is 
busily  engaged  by  the  Wisconsin  Inspec- 
tion Bureau.  Fred's  old  record  for  the 
two  mile  run  still  stands  at  Armour,  if 
we  are  not  mistaken.  A  few  years  ago. 
Fred  used  to  set  a  new  record  for  a  dis- 
tance run.  then  Phil  Deiwert.  '28.  would 
come  along  and  break  it.  The  next  meet. 
the  process  would  be  continued.  Xow 
all  records  from  one-half  mile  up  stand 
in  the  name  of  these  two  men.  Deiwert. 
by  the  way,  is  with  the  Indiana  Inspection 
Bureau  at   Indianapolis. 


Speaking  of  track  men,  Johnny  Yount, 
'29,  dropped  around  the  other  day  to  say 
hello.  Johnny  used  to  be  one  of  our 
star   shot-putters. 


Alumnus  Writes  for 
American  Architect 

"An  Easy  Way  Vj  Siiccify  Lumber" 
is  the  title  of  an  article  published  in  the 
January  number  of  the  .\merican  Archi- 
tect, one  of  the  leading  architectural 
magazines,  by  Dudley  F.  Holtman,  '15. 
Mr.  Holtman.  who  until  recently  was 
construction  engineer  of  the  Xational 
Committee  on  Wood  Utilization  of  the 
United  States  Department  of  Commerce, 
has  had  a  leading  part  in  the  work  of 
standardizing  lumber  specifications  in 
the   United   States. 


.V.'    /;,-    Ju-ii    tor   his    faith.    That    is 
fine. 

More  than  most  of  us  do. 
Ihit.  saw  can   \oti  add  to  that  lini 

Thai' he  lived  for  it.  too? 
In  his  death  he  bore  zcitucss  at  hist 

As  a  martyr  to  the  truth. 
Did  his  life  do  the  same  in  the  f>ast. 

Trom  the  days  of  his  youth? 
It  is  easy  to  die.    Men  have  died 

For  a  ifish  or  a  'whim — 
Trom  bravado  or  passion  or  pride, 

IT  as  it  harder  for  him? 
But  to  live — every  day  to  liz-e  out 

.III  the  truth  that  lie  dreamt. 
Uhile  his  friends  met  his  conduct 
ZK'ith  doubt 

And  the  tcorld  -with  contempt. 
Was  it  thus  that  he  plodded  ahead. 

\ ever  turning  aside? 
Then  zre'll  talk  of  the  life  that  he 
liz-ed. 

Xezer  mind  hoie  he  died. 
-^■■Life  and  Death."  by 

Ernest    Crosby. 


We  had  the  pleasure  of  an  extended 
visit  with  Gordon  Wilson,  '04,  the  other 
day  in  his  office  suite  at  327  S.  La  Salle 
Street.  He  is  Director  of  Safety  for 
Utilities  Power  &  Light  Corporation. 
Incidentally  we  left  his  office  with  a  copy 
of  The  Society  of  Industrial  Engineers 
Bulletin  for  February  in  which  the  lead- 
ing article  "Training  of  Junior  Execu- 
tives" was  written  bv  Gordon  Wilson. 


E.  B.  Fogelsong.  '14.  is  a  sales  engi- 
neer with  the  Louis  .\llis  Company  of 
Milwaukee,  Wisconsin.  He  works  out 
at  the  Chicago  office.  332  So.  Michigan 
Avenue.        

The  February  luncheon  brought  out 
Eugene  F.  Hiller.  '06.  He  is  now  with 
the  Union  Central  Life  Insurance  Com- 
pany located  on  the  twenty-third  floor  of 
the  Bankers  Building.  105  W.  .\dams 
Street.  

One  of  the  recent  products  of  .\rmour 
Tech  made  himself  known  at  the  Feb- 
ruary luncheon.  John  J.  Brady,  '29,  rep- 
resents Sundh  Controlling  Devices  and 
offices  at  33  X.   Michigan  Avenue. 


T.  J.  Kiene,  '15.  has  changed  his  ad- 
dress in  Texas,  but  remained  loyal  to 
-\marillo.  He  is  assistant  engineer  for 
the  .Atchison,  Topeka  and  Santa  Fe  Rail- 
road and  lives  on  Route  3,  Box  294,  Ama- 
rillo,   Texas. 


Walter  Healey.  '29.  visited  school 
Thursday.  He  is  now  engaged  in  build- 
ing construction  for  the  Stoltz  Construc- 
tion  Company  of   Chicago. 


Richardson,  '24,  Verifies 
Theory  by  Experiments 

At  a  meeting  of  tl;e  American  Physi- 
cal Society  which  was  in  session  with  the 
American  .Association  for  the  .Advance- 
ment of  Science  and  Associated  Societies, 
held  in  Des  Moines.  Iowa  on  December 
31.  D.  E.  Richardson,  instructor  in  the 
Electrical  Engineering  Department,  gave 
a  paper  on  "Resistance  of  an  electrolytic 
conductor  at  various  frequencies."  The 
paper  was  a  summary  of  Professor  Rich- 
ardson's thesis  on  "Experimental  \erifi- 
cation  of  the  Theoretical  Skin-effect 
Equation,  for  an  Electrolytic  Conductor" 
which  he  prepared  for  his  M.  S.  degree 
at  the  L'niversity  of   Chicago. 


C.  M.  Schneider,  '27,  has  been  trans- 
ferred from  Madison,  Wisconsin,  to  Mil- 
waukee. He  is  also  working  with  the 
Wisconsin  Inspection  Bureau  and  at  the 
present  time  is  living  with  F.  D.   Payne. 


H.  .\.  Koge.  '28,  has  also  been  trans- 
ferred from  Eau  Claire  to  Milwaukee, 
where  he  has  joined  his  former  class- 
mates. 


\\".  T.  Watt.  '17.  who  was  formerly 
an  instructor  in  electricity  at  Lane  Tech- 
nical High  School,  Chicago,  is  now  con- 
nected with  the  Chicago  Branch  of  the 
Fairbanks-Morse   Company. 


G.  H.  \'an  Gehr,  '28,  is  dividing  his 
time  between  his  work  in  the  patent  of- 
fice and  going  to  school. 


J.  W.  Kent,  '27,  is  with  the  Missouri 
Inspection  Bureau.  Last  Saturday  he  flew 
to  the  Si.gma  Kappa  Delta  Banquet  from 
.St.   Louis. 


P.  S.  Deiwert,  '28,  is  recuperating  in  a 
hospital  in  Indianapolis,  Indiana.  He  will 
be  ready  for  work  in  a  short  time  accord- 
ing to  the  latest   news. 


Sheldon  H.  Webster.  '21.  writes  us 
about  a  change  he  has  recently  made.  He 
left  .Armour  cS:  Company  after  several 
years  spent  in  the  different  plants,  to 
take  a  position  with  the  Haynes  Corpora- 
tion. 1545  First  Xational  Bank  Building. 
Chicago,  Illinois.  Because  his  work  is 
in  Wisconsin  he  has  forsaken  Berwyn, 
III.  for  Eau  Claire,  Wisconsin.  He  lives 
at  228   Huron   Street   in  that  city. 


.Several  companies  serving  the  Chicago 
District  have  sent  representatives  to  the 
In.stitute  to  interest  the  members  of  the 
Senior  Class  in  the  advantages  their 
companies  have  to  off^er.  Milwaukee 
Electric  Crane  &  Hoist  Corporation  sent 
Elmer  B.  Kapke,  '2S,  and  Illinois  Bell 
Telephone  sent  L.  H.  Bernhard,  '29,  as 
their   representatives  this  year. 


Mortimer  D.  Beck,  '25,  just  recently 
changed  positions.  For  the  past  few 
years  he  has  been  with  Mechanical  Rub- 
ber Company  in  different  capacities  in 
the  laboratory  and  plant.  He  is  now  a 
salesman-chemist  with  the  Commerce 
Petroleum  Company  at  2619  Lock  Street. 
Chicago.  There  is  a  rumor  afloat  to  the 
effect  that  since  he  has  made  this  change 
he  may  make  another,  namely — desert  the 
ranks  of  blessed  bachelordoni.  We  wish 
liim  luck  in  one  or  both  moves. 
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Ideals  lire  like  stars:  yon  leill  not  sneeeed  in  louehm;/  them  zeith  your 
hands,  hut  like  the  seafanni;  man  on  the  desert  ,>/  waters,  you  ehoose 
them    US  your   onides.  and.  /,i//,);.'i».t,'    them,  you    reach   your   de.^tiny. 

—Carl  .Srhurc. 


A  MANAGER  m  Bru^>eK  recentlx 
tek-iiraphed  a  weaving  mill  in  Rmi- 
iiiaiiia  telling  them  of  a  cracked  holt  in 
the  cniijiling  of  which  they  were  unaware. 
H(]W  was  it  possihle  for  a  man  almiist 
2.(XX)  miles  distant  to  become  aware  nf 
trouble  and  to  definitely  locate  it.  when 
men  in  direct  contact  with  the  work,  men 
perscmally  in  charge,  were  ignorant  of 
the  i>resence  of  any  trouble?  Clear.  l<igi- 
cal  thinking  on  the  part  of  the  (h-.tant 
manager  and  a  complete  set  of  reports 
from   the  mill  were  responsible. 

.\  seven  per  cent  drop  in  the  output 
of  the  mill  caused  the  manager  to  look 
for  a  plausible  reason.  The  explanation 
forthcoming  was  that  inexperienced  help 
had  been  taken  on  and  work  pro- 
ceeded more  slowly.  This  report  \va^ 
investigated  and  it  was  found  that  all  of 
the  departments,  some  of  which  had  not 
taken  on  new  men  suffered  the  same 
drop  which  proved  definitely  that  some- 
thing was  wrong.  The  only  factor  which 
could  affect  all  of  the  departments  in  the 
same  proportion  was  the  speed  of  the 
looms,  and  tachometric  reports  showed 
the  motor  speed  to  be  normal.  Between 
the  motor  and  the  looms,  a  coupling  con- 


nected the  -.hafts.  Two  h,.lts  held  the 
Coupling  together,  if  both  broke,  the 
plant  would  stop,  if  one  gave  way.  the 
conplin.g  would  slip.  Evidently  one  of 
the   bolts   had    broken. 

.\n  incident  such  as  this  brings  to  us 
an  insight  in  the  possibilities  of  manage- 
ment from  a  distance.  Perhaps  more  im- 
portant it  illustrates  the  method  of  an- 
alyzation  of  problems  and  the  clean  cut 
inethocl  by  which  the  conclusion  is  ar- 
ri\ed  at.  K\  ery  step  is  positive,  every 
conclusion  is  justified.  It  is  exactly 
similar  to  a  method  used  in  geometry  to 
prove  certain  theorems.  There  are  a 
number  of  possibilities;  if  all  but  one 
are  proved  untrue,  the  remaining  must 
be  true.  Every  possible  explanation  but 
one  is  in\  esti.gated  and  found  wanting, 
the  remaining  possibility  must  Ik'  the 
s(  dutioii. 


PROBLEMS,  to  the  student  of  engi- 
neering, are  no  innovation.  Half  of 
the  time  he  spends  on  outside  work  is 
in  their  solution.  Seniors  in  all  of  the 
dejiartmeiits  arc  at  the  present  time  fac- 
in.g  a  problem,  to  most  of  them,  the  most 
difficult    as    well    as    the    most    important 


that  they  ha\e  ever  been  concerned  with. 
This  is  the  problem  of  employment.  All 
of  the  time  spent  in  school  has  been  in 
preparation  for  a  professional  career; 
now  that  their  preliminary  training  has 
been  completed,  the  question  of  how  and 
with  whom  to  get  started  presents  it- 
self. Should  he  leave  town,  what  are 
the  future  possibilities,  do  starting  sal- 
aries mean  anything,  will  the  type  of 
work  appeal,  is  the  field  overcrowded, 
are  some  of  the  many  questions  that  arise 
in  the  mind  of  the  average  senior. 

The  advantages  and  the  disadvantages 
of  work  with  the  different  companies' 
must  be  carefully  tabulated.  All  of  the 
reducible  data  must  first  be  considered: 
the  starting  salary,  and  the  cost  of  living 
if  the  position  is  out  of  town.  A  little 
more  difficult  is  totaling  the  irreducible 
data :  the  future  prospects,  personal 
preferences  and  tastes,  new  living  condi- 
tions, and  other  innumerable  details. 
Comparisons  of  the  opportunities  offered 
by  different  places  should  be  made  and  a 
decision  come  to  as  soon  as  possible. 

-\  good  start  may  mean  a  saving  of 
years  in  getting  permanently  located.  H 
we  could  choose  our  jobs,  the  start  would 
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be  easier,  1)ut  as  it  is  we  must  wait  and 
be  chosen.  Representatives  of  the  vari- 
ous firms  judge  a  man  by  his  scholastic 
record,  his  activity  record,  the  recom- 
mendation of  the  professor,  and  their 
personal  judgment  of  his  character.  It 
would  be  well  for  underclassmen  to  keep 
this  in  mind  so  that  when  their  time 
comes,  they  can  step  forward  confidently, 
backed  by  a  record  of  which  they  can 
be  proud. 


THE  INAUGURATION  of  a  cam- 
paign against  fraudulent  technical, 
trade,  and  currespondencc  schools  has 
been  recently  announced  by  the  .'Ameri- 
can Association  of  Engineers.  This  action 
is  to  be  commended. 

The  short  history  of  the  mail  order 
universities  is  an  infamous  one;  a  tale  of 
extortion  and  pitiless  deception.  Popular 
magazines  serve  to  carry  enticing  but 
quite  misleading  advertisements  into  fer- 
tile fields,  the  rural  sections  of  the  coun- 
try. These,  followed  by  high  pressure 
salesmanship  and  a  total  disregard  for 
truth,  result  in  an  astonishing  number  of 
enrollments  every  year. 

The  facts  disclosed  by  the  .Association 
are  tragic.  The  correspondence  school 
industry  is  doing  an  annual  volume  of 
business  estimated  at  $85,000,000.  There 
are  2,000,000  students  enrolled,  four  times 
as  many  as  in  all  colleges,  professional 
schools,  and  universities  in  this  cotuitry. 
Shortly  after  beginning  the  course,  most 
of  tlie  individuals  realize  that  they  ha\e 
been  swindled  into  signing  a  binding  con- 
tract and,  wl'.ile  they  all  pay  for  it,  less 
than  two  per  cent  complete  their  "edu- 
cation." Those  who  receive  their  diplo- 
mas certifying  that  they  are  electrical 
engineers  or  qualified  playwrights  are 
turned  loose  to  find  their  ten  thousand 
dollar  jobs.  They  always  meet  with  a 
frigid  reception  in  the  big  city  where  they 
come  to  don  white  collars.  The  disillu- 
sioned graduate  is  generally  in  no  posi- 
tion to  spend  much  time  looking  for  his 
berth.  Destitution  follows  and  the  char- 
itable institutions  are  called  upon  for  aid. 
With  startling  regularity,  this  path  is 
trod  by  those  unfortunates  who  only  in 
rare  instances  have  seen  the  inside  of  a 
high  school.  Some  of  them  have  even  a 
Doctor  of  Philosophy  degree,  conferred 
for  eight  dollars  and  fifty  cents,  cash  in 
advance ! 

Such  treatment  is  certainly  not  hu- 
mane. To  build  up  high  hopes  in  the 
minds  of  these  earnest  but  misguided 
men,  oidy  to  have  them  crash  to  earth 
is  more  cruel  than  the  theft  of  their 
money.  Robbery  and  disillusion  together 
is  heartless  treatment. 

The  college-trained  engineer  is  affected 
in  no  sinall  measure  by  these  fake  tech- 
nical schools.  Some  employers  receive 
an  unfavorable  iinpression  of  educational 
standards  in  the  engineering  profession 
as  a  result  of  interviews  with  products 
of  diploma  mills  and,  while  for  the  inost 
part  there  is  better  understanding  of 
matters,  there  is  a  tendency  to  class  all 
"technical  schools"  in  one  category.  The 
effect   is  damaging. 

Only  by  strong,  persistently  aggressive 
action  can  the  situation  be  remedied.  The 
public  must  be  tnade  aware  of  facts  such 
as  have  been  outlined.  In  its  aim  to 
manage  the  campaign,  the  American  .As- 
sociation of  Engineers  is  performing 
noteworthy  duty.     We  should  cooperate. 


SOMETIME  in  a  student's  college 
days,  he  comes  across  some  man  wlio 
embodies  characteristics  which  to  the 
student  are  ideals.  Since  the  average 
college  student  is  past  the  ag.e  of  hero- 
worship,  he  looks  to  this  man  w-ith  the 
respect  and  admiration  that  the  jiupil 
pays  to  the  master.  The  student  ailmires 
the  manner  in  which  this  man  performs 
his  work  and  the  way  he  solves  his  prob- 
lems, he  enjoys  watching  the  man  in  his 
contacts  with  men  above  or  below  his 
station,  and  he  is  amazed  by  his  ease, 
and   his  air   of  confidence. 

To  the  wide  awake,  self-conscious 
student,  such  a  man  can  be  of  inesti- 
mable value.  There  are  comparatively 
few  people  who  really  are  acquaiiUed 
with    themselves;    who    know    just    what 


.Si;.\    l-"i;\i-.R 

/   iiiuxl  <iu  ili'U'i,  to  llu'  seas  ii.Kiiiii. 

Ik   the  loih-ly  sra  and   the  sky. 

.hnl  all   I   ask   is  a   tall  sliif  and  a 

star    to   sli-cr   her   hv: 

.-hid  Ihc  iK-lu-crs  kii-k  and  the  :,-ind's 

sonaaud  thr   whitr   sailS  shakinti. 

And  a   Krax   niisl   on   the  sea's  jacc 

and  a  aray   d.rwn   hrrakin,!. 

I  niiisl  no  dou'}i  to  the  seas  aiiaiu. 

for  Ihe  eall  of  the  /•i()(;im.i;  (/(/,■ 

Is  a  leild  eall  and  a  elear  eall  that 

ntiiy  not  tie  (/<  iiu  it , 
And  all  I  ask  is  a  uundy  day  unlh 

Ihe   z,-liite  eloii'ds  flyiny. 

.hid  the  flying  .t/riiv  and  Ihe  blown 

sfuine.  and   Ihe  sea-gulls   erying. 

I   must   ,io  down   to  the  seas  aiiain. 

to    the   -ea grant   avt-^V    Hf''- 

To   the   qulis   way  and   Ihe  whale's 

way    where     the    windS    like    a 

whetted    knife. 

.Ind  all  I  ask  is  a  merry  xarn  from 

a  U,u.ihin:i  jellow-rover. 

.Ind  quiet  .deef-  and  a  .^weet  dream 

when   the  lonii  tnek's  over. 

—John  .Ma.u-field. 

kind  of  a  person  they  are,  their  charac- 
teristics, their  habits.  At  the  end  of  a 
day's  work,  the  student  should  set  aside 
about  five  minutes  in  which  to  get  "next 
to  himself"  and  to  review  the  outstand- 
ing things  that  had  happened  that  day. 
.\sk  himself  how  this  admired  man  of 
his  would  have  decided  a  question  that 
came  up  that  day,  how  that  man  would 
have  acted  under  the  circumstances,  and 
compare  them  with  his  own  decision  and 
action.  Would  he  have  had  a  different 
answer  or  have  acted  differently  had  he 
time  in   which  to  th.ink   it  over? 

The  student  by  constantly  conip.iring 
his  actions  with  those  of  this  man,  who 
is  usually  older  and  more  experienced, 
gradually  acquires  tho.se  qualities  which 
he  so  much  admired  and  respected.  It 
any  of  the  problems  or  situations  should 
reoccur,  he  is  now  jirepared  to  give  them 
the  full  benefit  of  his  judgment,  since  he 
has  already  thought  alKiut  them ;  he  does 
not  have  to  offer  snap  judgment,  which 
may  not  be  what  he  would  have  decided 
had  he  bad  the  time  in  which  to  think  it 
over.  Not  only  may  these  personal  con- 
ferences be  applied  to  problems  of  the 
past,  but  also  to  those  of  the  future.  If 
by  spending  these  few  minutes  in  reflec- 
tion and  contemplation,  the  student  is 
able  to  think  and  work  more  clearly 
and  definitely,  he  has  found  a  valuable 
critic  and  the  admired  man  has  unknow- 
ingly  proved  a   guiding  light. 


ENTHUSIASM  is  the  greatest  asset 
in  the  world.  It  beats  money  and 
power  and  influence.  Single-handed  the 
enthusiast  convinces  and  dominates  where 
the  wealth  accumulated  by  a  small  army 
of  workers  would  scarcely  raise  a  tretnor 
of  interest.  Enthusiasm  tramples  over 
prejudice  and  opposition,  spurns  inaction, 
storms  the  citadel  of  its  object,  and  like 
an  avalanche  engulfs  all  obstacles.  It  is 
nothing  more  or  less  than  faith  in  action. 
Faith  and  initiative  rightly  combined 
remine  mountainous  barriers  and  achieve 
the  unheard  of  and  miraculous. 

Set  the  germ  of  enthusiasm  afloat  in 
your  plant,  in  your  office,  or  on  your 
farm  ;  carry  it  in  your  attitude  and  man- 
ner ;  it  spreads  like  contagion  and  influ- 
ences every  fibre  of  your  industry  before 
you  realize  it;  it  means  increase  in  pro- 
duction and  decrease  in  costs  ;  it  means 
joy,  and  pleasure,  and  satisfaction  to  your 
workers;  it  means  life,  real,  virile;  it 
means  spontaneous  bedrock  results — the 
vital  things  that  pav  dividends. —  Hcnrv 
Chester. 


FOUR  MARKS  OF  A  FINE  MIND 

By  Glenn  Frank,  President 

of    the    University    of    Wisconsin 

.A  good  mechanic  studies  the  tools  of 
his  trade  continuously  and  critically.  The 
better  he  knows  his  tools,  the  better  he 
c.in  use  them.  He  knows  that  good  crafts- 
manship is  impossible  unless  he  keeps  his 
tnols  adjusted   to   his   tasks. 

()ur  brain  is,  of  course,  the  major 
tncil  we  bring  to  the  task  of  li\ing.  Like 
good  mechanics,  we  profit  from  keeping" 
our  brains  under  continuous  and  critical 
study.  As  a  sort  of  primer  to  guide  us 
in  such  a  study  of  our  own  minds.  I 
suggest  that  a  first-class  mind  bears  these 
four  marks : 

First,  hnniility.  .\  first-class  mind  is 
never  cocksure  ;  it  is  always  willing  to  ad- 
mit that  it  may  be  wrong ;  it  is  never 
a  f raid  to  say  that  it  does  not  know ;  it 
(Iocs  not  specialize  in  closed  questions ;  all 
questions  are  open  questions  to  it ;  it  is  al- 
ways ready,  in  the  presence  of  new  know-l- 
edge or  fresh  challenges,  to  q;iestion  the 
soundness  of  its  earlier  observations  and 
the  sanity  of  its  earlier  conclusions. 

Second,  curiosity.  A  first-class  mind  is 
never  satisfied  with  surface  observations ; 
when,  in  its  humility,  it  has  admitted 
that  there  is  a  question  to  be  considered, 
it  turns  a  restless  and  ruthless  curiosity 
on  the  question ;  it  is  never  satisfied  with 
a  sweeping  judgment;  it  ferrets  out  every 
detail  and  tries  to  see  just  what  bearing 
such  detail  has  on  the  whole  question. 

Third,  eouraiie.  .\  first-class  inind  is 
marked  by  a  subtle  blending  of  courage 
and  iiuaginatioii.  the  result  of  which  is 
that  it  takes  the  results  of  its  analysis 
of  a  |iroblem  it  has  worked  over  and 
puts  these  results  into  various  new  com- 
binations in  an  effort  to  find  some  new 
and  better  theory  for  action ;  it  is  willing 
to  follow  a  new  idea,  even  if  it  upsets 
former  notions  and  former  ways  of  do- 
ing  things. 

Fourth,  resl'onsihilily.  :\  first-class 
mind  has  a  sense  of  responsibility  in 
handling  its  new  theories;  it  puts  them 
through  all  sorts  of  tests  to  prove  both 
their  logical  s<nindness  and  their  prac- 
tical   utility. 

The  practical  fruits  of  the  iiUellectual 
virtues  are  obvious;  Humility  makes  for 
open-mindedness.  Curiosity  makes  for 
careful  analysis.  Courage  makes  for 
creativeness  in  blazing  new  trails.  Re- 
sponsibility makes  for  reliability  in  action. 


Tau   Beta   Pi 

The  Armniir  liranch  of  tlit-  engineering 
honorary  trattrnity  held  an  initiation 
banquet  at  Coffee  Dan's  on  the  evening  of 
January  i2.  19J().  At  that  time  nine  men 
who  have  stood  high  in  scholarship  and 
school  activities  were  presented  with  the 
Tau  Beta  Pi  key. 

It  has  always  lieen  the  custom  for  Tau 
Beta  Pi  to  donate  a  handbook  to  the 
freshmen  having  the  highest  average  dur- 
ing his  first  year  at  Armour.  This  year 
a  copy  of  the  Chemistry  and  Physics 
Handbook  was  presented  by  Pres.  H.  M. 
Raymond  at  the  winter  ct>ncert  assembly 
to  Jack  Cavanaugh.  Cheni.  '32.  The  pur- 
pose of  this  award  is  to  stimulate  interest 
in  high  scholarship  among  the  newcomers 
at   the   Institute. 


Eta   Kappa   Nu 

The  members  of  Eta  Kappa  Xu.  the 
electrical  honorary  fraternity,  are  in  the 
midst  of  spring  house  cleaning.  Drigot 
and  Patzelt  with  the  help  of  other  mem- 
bers have  done  a  good  job  of  papering 
the  rooms  and  calcimining  tl;e  ceiling,  so 
that  the  rooius  look  a  hundred  per  cent 
better.  L.  F.  Bernhard.  a  member  of 
HKN,  and  editor  of  the  Armour  Engi- 
neer last  year  was  back  at  the  Institute  on 
March  12  to  arrange  for  interviews  con- 
cerning employment  with  the  Illinois  Bell 
Telephone  Co.  Jack  Dollenmaier,  chair- 
man of  the  Armour  branch  of  the  A.  I. 
E.  E.,  and  other  members  of  HKX  took 
an  acti\e  part  in  the  A.  I.  E.  E.,  Smoker. 


Pi   Tau    Sigma 

Delta  Chapter  of  Pi  Tau  Sigma  elected 
for  its  officers  of  the  spring  seiuester  of 
1930  the  foll<iwiug  men  : 
Pres.~H.  \V.  Faulstich,  ',^(1 
Vice- Pres.— R.  B.  Johnston,  '30 
Corres.-Sec. — C.  T.   Link,  '31 
Rec.Sec. — F.  F.  Strassenberg.  '31 
Treas.— C.    F.   Wijtech,   '30 
Continuing   the   custom,  at   the   winter 
concert  this  chapter  awarded  to  the  high- 
est freshinau  in  the  mechanical  engineer- 
ing department  a  copy  of  Kent's  Hand- 
book.     The    recipient    was     Harold     B. 
Davis,   '.32.     The   purpose  of  this  award 
is   to   stimulate   interest    in   high   scholar- 
ship   among    tlie    newcomers    in    this    de- 
partment  at   the    Institute. 

Chi    Epsilon 

On  the  evening  of  January  29  at  a  Iian- 
(piet  held  at  the  Plii  Kappa  Sigma  house, 
the  following  men  were  initiated  into  the 
Armour  Chapter  of  Chi  Epsilon: 

Prof.  H.  T.  Heald 

George  W.  Kohout,  '.^ll 

Morris  O.  Nelson,  \M) 

Russel  A.  West,  '31) 

The  entire  grouj),  including  faculty, 
alumni  and  actives,  attended  the  theater 
after  the  banquet. 

The  men  elected  to  office  for  the  spring 
semester  1930  are  as  follows; 

Pres. — John  P.  Edstrand,  Jr. 

\'ice-Pres. — John  W.  Hurley. 

Sec. —  Leon  H.  Fischman. 

Treas.— Russel  A.  West. 


OUR    VARSITY    CAPTAINS 

Swimming 

Fred  Strauch,  Arch.  '30 

The  swinnnin.;  team  at  .Armour  does 
not  recei\e  perhaps  as  much  credit  for 
the  part  it  plays  in  the  school  athletics 
as  it  deserves.  Being  a  minor  sport  and 
one   that    is   not   very   spectacular    from   a 

spectator's  st,ind|)oint.  its  activities  g i 

unnoticed  bv  the  niaKTitv  of  the  student 
body. 

The  swinnuing  team  this  year,  how- 
ever, luider  the  leadership  of  I'red 
Strauch,  ha^  been  a  credit  to  the  school, 
l-'red    wa--    born    in    Chicago    on    July    4. 


19(IS.  He  olitained  his  prep  school  train- 
ing at  Lane  Technical  High  School.  His 
swimming  ability  was  recognized  while 
at  Lane,  and  he  was  made  a  member  of 
the  swinnuing  team  there.  He  was  also 
interested  in  gymnastics  at  that  time  and 
won  his  letter  for  his  abilitv  along  that 
line. 

On  coming  to  .\rmour,  Strauch  became 
interested  in  boxing  as  well  as  swimming 
and  was  on  the  boxing  team,  winning  a 
letter  in  this  sport.  From  the  first  he 
was  a  consistent  point  winner  on  the 
swimiuing  team,  competing  in  almost  all 
events,  including  free  style,  breast  stroke, 
and  diving.  His  specialty,  however,  is 
diving.  He  holds  the  A.  A.  F.  cham- 
pionship in  this  event,  and  is  the  cham- 
jjion  fancy  diver  of  the  Lincoln  Turn- 
verein  organization.  He  is  always  sure 
of  winning  his  event  in  any  of  the 
.Armour  meets. 

Strauch  is  captain  of  what  is  probably 
the  best  swimming  team  Armour  has  ever 
had.  The  members  are  all  able,  con- 
scientious swimmers  and  turn  out  in  full 
force  for  every  meet.  They  made  a  cred- 
itable showing  in  their  first  meet  against 
South  Chicago  "Y"  who  have  since  be- 
coiTie  city  and  state  chainpions  with  a 
p(]ssibility  of  becoming  national  cham- 
pions. .Armour  has  won  decisive  victories 
in    all    other    meets    this    vear    and    have 


A.   I.   E.   E. 

During  the  |iast  few  weeks,  the  Armour 
r.ranch  of  the  American  Institute  of 
Electrical  Engineers  has  had  the  oppor- 
timity  of  listening  to  a  few  good  speakers 
on  subjects  of  varied  interests. 

On  January  10,  Mr.  K.  R.  Ross,  of  the 
General  Electric  Co.,  spoke  on  the  Chi- 
cago Civic  Opera  Stage  Lighting  Con- 
trol. 

.\lr.  Maiers,  of  the  Commonwealth 
l';<lison  Co.,  presented  an  interesting  talk, 
January  24,  with  illustrated  slides  on 
"Know    Illinois," 

"Modern  Telegraphy — .A  New  .Art 
\\  ith  an  Old  Xame,"  was  the  topic  of  the 
lecture  given  Februarv  18,  by  Mr.  John 
H.  Bell,  of  the  Bell  Telephone  Labora- 
tories. 

.\  business  meeting  was  held  February 
is,  at  which  many  new  policies  were 
presented  and  discussed.  Announcement 
ni   the  Smoker  was  made. 

The  annual  Spring  Smoker  was  held  at 
the  Theta  Xi  House,  Wednesday  eve- 
ning, March  12.  The  reputation  of  this 
smoker  was  not  foreshadow-ed  by  that  of 
jirevious  affairs.  Electricals  from  the 
sophotnore, junior, and  senior  classes  were 
present  as  well  as  the  electrical  faculty 
and  a  large  number  of  alumni.  There 
were  plenty  of  refreshments  and  the  ef- 
forts of  the  entertainment  committee  were 
especially  appreciated  following  the  pres- 
entation of  a  short  skit  written  by  one 
(if  the  committee  memlx>rs. 


Armour  Tech  Rifle  Club 

The  rifle  club  has  been  busily  engaged 
in  constructing  a  new  range  in  the  base- 
ment of  Chapin  Hall.  Through  the  ef- 
forts of  R.  A.  Hess,  enough  steel  was 
obtained  to  act  as  "back  stop."  Prof. 
Peebles  obtained  from  Mr.  Bracken  of 
the  Celotex  Company  enough  of  their 
]iroduct  to  form  a  background  in  front  of 
the  steel  plating.  A  very  good  lighting 
system  was  installed  by  the  school  electri- 
cian and  all  range  lights  are  controlled 
from  a  switch  located  at  the  firing  point. 

This  range  was  found  advisable  because 
of  the  short  time  to  be  had  for  practice, 
t("i  nuich  time  being  spent  in  travelling  to 
the  .Armory  Range.  It  now  takes  only  a 
few  minutes  to  get  started.  The  club  is, 
however,  much  indebted  to  the  Officers  at 
the  .Armory  for  the  use  of  their  range. 

The  financial  standing  of  the  club  is 
such  that  in  the  near  future  more  rifles 
can  be  bought  as  well  as  other  needed 
range  eipiipment  which  although  not  es- 
seiUial  makes  it  easier  to  conduct  the  tir- 
ing and  increases  the  pleasure  of  the  in- 
dividual men  using  the  range. 


every  reason  to  believe  that  they  will  con- 
tinue to  do  so. 

Besides  his  athletic  activities,  Strauch 
is  well  up  in  his  scholastic  standing  and 
in  his  drawing  of  plans  would  no  doubt 
like  to  include  a  swimming  pool  in  every 
honie. 
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Swimmers    Win    Five    in    Row 

Armour's  swiiniiiiug  team  has  thus  tar 
enjoyed  a  more  successful  season  than 
any  other  team  in  the  school.  To  date, 
the  tankmen  have  a  record  of  five  wins 
to  one  loss.  The  single  defeat  was  handed 
them  by  the  South  Chicago  Y.  M.  C.  A. 
swimmers,  state  champions.  That  meet, 
incidentally,  was  the  first  that  Armour 
had  this  season,  and  Armour's  relative 
weakness  was  attributed  to  their  lack  of 
practice.  Although  the  team  was  rather 
loosely  organized  in  this  meet.  Soutli 
Chicago  was  only  alile  to  edge  out  a  30-2,1 
victory. 

Following  the  South  Chicago  meet, 
Armour  met  the  Englewood 
Y.  M.  C.  A.,  Hyde  Park 
Y.  M.  C.  A.,  Chicago  Nor- 
mal College  twice,  and  Crane 
College.  Victory  was  at- 
tained on  every  occasion. 

The  two  meets  witli  Chi- 
cago Normal  College  were 
won  by  very  decisive  mar- 
gins. The  first  meet,  held  on 
February  21,  was  won  47-13. 
and  the  second  meet,  a  week 
later,  was  won  56-8.  Ar- 
mour made  a  grand  slam  of 
first  and  second  places  in 
every  event  to  win  the  meet. 

Armour's  most  closely 
contested  meet  was  experi- 
enced on  March  12,  against 
the  reputed  Crane  College 
swimmers,  .\rmour  edged 
out  a  39-36  win. 

Much  of  the  team's  suc- 
cess is  attributed  to  the  ex- 
cellent performances  of  Cap- 
tain Fred  Strauch,  Trognitz. 
Weston,  Carlstrom,  Knox. 
Cavanaugh,  Byanskas,  La- 
Force,   and   Davison. 

The  fancy  diving  events 
have  always  been  clinched 
by  Armour  when  Fred  Strauch  entered 
into  the  contest.  Walter  Trognitz  has 
featured  in  the  breast  stroke  events.  He 
holds  the  all  time  Armour  record  in  the 
200   and    lOO  yard   swims. 

Both  Strauch  and  Trognitz  are  gradu- 
ating this  year.  The  other  members,  how- 
ever, will  enter  into  competition  next 
season. 

The  record  for  the  back  stroke  swim 
in  distances  of  60  and  150  yards  and  for 
the  free  style  swim,  220  yard  distance, 
was  established  this  year  by  Weston. 
Weston  has  proved  to  be  an  important 
factor  in  Armour's  success  this  season. 

Carlstrom,  Kno.x  and  Cavanaugh  have 
also  contributed  their  share  of  first  and 
second  places  in  the  ineets.  Carlstrom 
fancies  the  100  yard  free  style,  while 
Knox  and  Cavanaugh  have  been  leaders 
in  the  40  yard  breast  stroke.  Byanskas 
has  always  placed  first  in  the  40  yard  free 
style.  LaForce  and  Davison  were  im- 
portant competitors  in  the  220  vard  free 
style. 

The  following  are  the  all  time  .\rmnur 
records   for  the  various  events. 
Yards 


Armour    Closes    Basketball    Season 

Armour's  basketball  team  closed  ]ts 
1930  season  on  February  21,  losmg  the 
final  game  to  Michigan  State  Teachers 
Codege  at  Ypsilanti.  The  game  was 
played  at  the  .Xrumry  located  at  35th  and 
Giles  Sts. 

Armour  took  action  in  fifteen  games  thi^ 
season,  and  won  but  five  games.  The  in- 
itial game  was  played  with  the  .Alumni. 
.\rmour  won  the  game  37-17.  The  team 
then  lost  its  second  game  to  Y.  M.  C.  .\. 
Cohege  25-18,  but  retaliated  in  the  fol- 
lowing week  by  winning  three  games  in 
succession.  Wheaton  College,  Chicago 
Normal  and  the  McKinlock  Campus  qum- 


Basketball  Squad,  1930. 


Rear— Pepe,    Pauls 


Rowley. 
Rutkowski 


Kraft— Coach. 


Sanstedt.    O'Con 


Simpson — Capta 


Event 

Breast  Stroke 

Breast  Stroke. . . . 

Ra 

ck  Stroke 

Ha 

ck  Stroke 

Kr 

=e  Style 

Fr 

ee  Style 

Fr 

ee  Style 

Time 

2:46  2-: 
1  :14 


TroKii 
Trogni 
VVesto 


160  yard  Relay  Time  1  :23— Carlstrom 
LaForce,   Byanskas,   Knox. 

Medley  Relay— Weston,  Trognitz 
Knox. 


tet  of  Northwestern  University  suft'ered 
defeat. 

.\fter  winning  the  three  games.  Armour 
liist  to  Augustana,  but  the  team  broke 
into  the  winning  coluinn  again  when  they 
defeated  the  Northwestern  team  for  the 
second  time.  L'p  until  this  time  Armour 
had  a  record  of  five  victories  and  two  de- 
feats. Since  the  season  was  about  half 
over,  all  indications  pointed  to  a  very  suc- 
cessfid  season.  The  team  was  only 
obliged  to  win  half  of  the  remaining  games 
if  they  sought  to  make  it  a  banner  season. 

The  victory  over  Northwestern,  how- 
ever, was  the  last  that  Armour  enjoyed 
in  the  1930  campaign.  Eight  more  games 
remained  on  the  schedule  but  all  were 
lost.  Chicago  Normal  College,  DeKalb 
Teachers,  .Augustana,  Michigan  State 
Teachers  and  St.  Mary's  College  of  Or- 
chard Lake,  Michigan,  provided  the  oppo- 
sition in  the  eight  games. 

It  appeared  that  fate  destined  .\rmour 
to  lose.  .\X  times  the  team  would  start 
a  game  with  a  bang-up  of  basketball.  They 
would  acquire  a  good  lead  and  make 
things  appear  as  though  the  day  was  won. 
Yet,  regardless  of  how  impressive  they 
made  the  going  in  the  first  period,  they 
would  sooner  or  later  ease  up  and  find 
themselves  trailing  when  the  game  ended. 
Several  of  the  games  were  lost  by  one  and 
two  point  margins.  Two  of  the  games 
were  extended  to  an  overtime  period,  but 
the  outcome  of  these  eight  games  was  al- 
ways the  same — .\rniour  lost. 

The  work  nf  Captain  Simpson  was 
highly    commendable.      Simpson     led     the 


Boxing    Team    Ends   Successful    Season 

The  1929-30  season  has  been  the  most 
successful  in  the  history  of  the  boxing 
teain.  This  year  more  men  have  reported 
for  practice,  more  meets  have  been  held, 
and  the  results  have  been  more  optimis- 
tic than  ever  before.  The  feature  event 
of  the  season  was  the  second  .South  Chi- 
cago Y.  M.  C.  A.  meet  which  was  held 
at  the  school,  an  undertaking  that  has 
never  before  been  attempted. 

Practice  started  early  last  semester  and 
under  the  skilled  guidance  of  the  new 
coach,  "Sonny  Weissman,"  the  team  was 
rapidly  brought  into  condition.  The  first 
meet  of  the  season  was  against  the  Lin- 
coln-Belmont Y.  M.  C.  A.  at 
their  gym,  on  Jan.  25.  The 
result  of  the  meet  was  a  tie, 
.\rmour  winning  three  of 
the  bouts  and  the  opponents 
taking  the  other  three.  Capt. 
Huehling,  Ustriski,  and  Don- 
nelly winning  their  bouts 
and  Taylor.  Montesano.  and 
Soirmers  succumbing  to  the 
"Y"   men. 

South  Chicago  Y.  M.  C.  A. 
next  engaged  the  attention 
of  the  .Armour  pugilists  on 
I'eli.  15.  The  state  cham- 
]ii'inship  "Y"  team,  however, 
IH'ived  too  clever  for  our 
lloy^  and  all  of  the  matches 
were  lost.  The  score  does 
not  indicate  the  true  state 
I'f  affairs,  for  all  of  the 
fights  were  good.  The  men 
who  fought  were  Captain 
Huehling,  S  c  h  1  o  s  s  b  e  r  g , 
Whitfield,  Montesano,  Ust- 
riski, and  Morowitz. 

The  return  tnatch  with  the 
South   Chicago  "Y"   showed 
the    improvement    in    the 
^    Qjj  shape    of     the    battlers.      \ 

crowd  of  200  students  wit- 
nessed the  fights  and 
.\rmour  succeeded  in  taking  the  match 
by  the  score  of  i-1.  The  men  who  came 
out  on  the  top  were  Ustriski,  Schwartz, 
and  Whitfield.  The  other  two  men  who 
fought   were   Montesano  and  Morowitz. 

The  next  team  to  fall  before  the  \x- 
mour  men  was  the  West  Side  Profes- 
sional Y.  M.  C.  A.  and  the  score  was 
i-Z.  Quite  a  few  .-\rmour  men  were 
present  to  watch  the  fights  although  the 
meet  was  held  at  the  "Y".  The  men  who 
fought  were  Captain  Buehling,  Larkin, 
Schwartz.   Montesano,  and   Donnelly. 

With  the  Culver  match,  the  season  will 
come  to  a  close.  Previously  boxing  had 
not  attracted  much  attention  at  school, 
but  with  the  scheduling  of  home  meets, 
new  interest  has  been  aroused  in  the 
sport.  Next  year  will  probably  show  a 
still  greater  turnout  for  the  team  and  a 
more   successful   season. 


te.im  ill  scoring  and  played  an  excellent 
oft'ensive  game  throughout  the  season. 

Rossing,  Ott  and  Rowley  were  .Ar- 
mour's aggressive  forwards.  Their  per- 
formances were  of  the  tj'pe  that  should 
have  converted  many  of  the  defeats  into 
wins.  Tell  and  Robin  handled  the  pivot 
[losition.  Robin  excelled  in  his  accurate 
passing,  while  Tell  fought  a  stellar  de- 
fensive game. 

Rutkowski,  Miran  and  Bruni,  formed 
ihe  team's  staff  of  hard  fighting  guards. 
From  time  to  time  Coach  Kraflft  placed 
Sanstedt,  Pepe,  O'Connor,  Stabovitz  and 
l.ind    ill    the    liiie-iip. 


Denaturing    Auto-Exhaust    Poison 
Gas 

I'dr  \c,ii>  ii(.-u|iK-  havi-  iiiiuciiili-il 
with  the  deadly  (.■xhaust  fumes  fr()ni 
llu-  antiitiKiliik-.  luit  in  the  near  fn- 
Ime.  cliK'  til  reinarkahle  work  h\  Dr. 
I.  C.  W.  hra/er  (if  j.ihns  ll,,|",kin>, 
tile  iiienaei'  will  he  reinnved.  I'm- 
les~.iir  I'la/erV  device,  which  will 
take  the  place  nf  the  usual  muftler. 
acts  simply  hy  feeding;  mure  nxy^en 
to  the  carhon  moiKixide  exhaust, 
Cdiivertini;  it  inln  the  harmless  carhim 
diiixicle  i;as.  Uecause  iif  patent 
claims,  the  exact  nature  nf  tlu'  mate- 
rial which  all'ects  this  chan;.;e  h.is  imt 
heeu  rexealed,  liut  it  is  kiiiiwn  to  he 
a  catalyst.  It  is  similar  in  actinn  to 
the  catahsi  cunsistiii!;  of  m.in^.niese 
dii>xiile  and  copper  oxide  which  1  )r 
h'ni/er  developed  durini;  the  Worlil 
W  .'ir  lor  L;as  masks  .'md  is  imw  heiiiu; 
Used  li\-  lire  ile]  )artiiients  ;md  mine 
rescue  s(|nads  for  purifyini;  the  air 
(il  carlioii  monoxide. 

llu-  iineiition  has  ]iroven  eiitirelv 
satisfaclor\-  duriuL;  cxhaustiAc  tests 
.and  will  he  |il,iced  on  the  m.irket 
when  it  Iris  lieen  further  simplilied 
.and  made  eiitireh'  automatic.  .\s  evi- 
dence of  its  thoroin.;h  action,  a  car 
i'(|nipped  with  this  ]iurifyinq-  mufHer 
can  he  o]ierated  in  ,a  closed  t^aras^e 
without  danj^er  from  carhon  mon- 
oxifle  ])oisoninL;. 


The   Gyroscope  in  the  Airplane 

( i\  roscopes  have  long  heen  usefl  to 
pilot  Inline  liiuTs  across  the  seven 
seas,  hut  it  was  not  until  recently 
that  one  successfully  completed  the 
difficult  task  of  t,fuidinw  an  airplane. 
Develo])ments  .■iloiit;  this  line  were 
started  in  1914  hut  commercial  ap- 
plication was  detained  until  the  ]ires- 
ent  machine  was  perfected.  The  de- 
vice weiiL^hs  a  mere  fifty  jiounds  and 
consists  essentially  of  one  vertical 
;ind  one  horizontal  tjvroscope  so  de- 
sii^ned  that  anv  tippiii',''.  diving;,  or 
turninij  df  tin.'  jilane  immediately  ef- 
fects the  revolving,'  wheels  and  actu- 
ates the  rudder  or  elevator  accordin^f- 
ly  throuLjh  the  medium  of  an  electric 
niai^Miet.  The  ])ilot  can  thus  he  re- 
lieved of  a  larfje  amount  of  strain, 
es]>cciallv  on  lonjj  flights,  and  his 
efTiciency  is  correspondingly  in- 
creased. Successful  navigation  in 
fog,  sleet,  snow,  and  rain  is  assured. 


Improved    Transmitter    for     New 
KDKA  Station 

W  estinghouse  station  K1)KA  will 
h.ive  its  new  transmitter  near  Sax- 
onhurg.  I'a.,  an  anteiuia  which  is 
ex])ected  to  overcome  one  of  the 
major  ohst.acles  of  high  power 
liroadcasting.  This  ;mtenii;i,  it  is 
aiinounce<l.  will  not  send  a  "lilanket- 
ing"  signal  over  the  surrounding  ter- 
ritory, vet  it  will  send  out  a  ]iower- 
ful  one  to  distant  ]ioints. 

In  this  way  receiving  sets  near 
the  station  can  tune  in  distant  ]iro- 
grams  <lespite  the  fact  that  the\'  are 
within    short    ranije    of    an    aiUemia 


ground 


which  is  radiating  strong  signals. 
The  new  antenna  is  of  s]iecial  heiie- 
tit  to  cleared  chaimel  stations  which 
;ire  intended  to  serve  a  huge  area 
as  well  as  a  local  territory. 

By  reversing  the  action  of  the 
antenna  it  will  he  possihle  to  send 
out  a  strong  ground  wave  and  a 
weak  sky  wave,  which  is  a  condition 
valuahle  to  the  local  station.  By  de- 
creasing the  sky  wave  of  the  weaker 
station  its  "nuisance"  area  will  he 
cut  down  as  it  will  not  cause  as 
much  interference  at  a  distance. 

.'Vccording  to  Walter  C.  Evans, 
Westinghouse  superintendent  of 
radio  operations,  the  new  antenna 
is  heing  developed  by  Dr.  Frank 
Conrad,  assistant  chief  engineer. 
During  the  past  year  a  great  deal 
of  theoretical  and  e.xperimental 
work  has  heen  carried  on  in  the 
development. 

.ind  nothing  except  atmospheric  drift 
can  draw  the  plane  from  its  .set 
course  when  the  gyroscope  control  is 
ill  operation. 


Gas   Firing   a   Locomotive 

.\  s.iying  of  $24.01 10  yearly  is  now 
lieiiiL;  made  li\'  the  .Snuthern  I'acitic 
Kailro.id  C'oni]iany  liy  the  use  of 
ii.itural  !;.is  liir  firing  the  locomo- 
tives in  getting  up  steam.  .\s  far 
as  is  known,  this  h.as  ne\er  before 
been   ,att(,'nipte<l. 

.\lter  :i  run.  a  locomotixe  is  placed 
ill  the  roundhouse,  thoroughly  in- 
sptcted.  ,ind  pre])ared  for  its  next 
trip.  Previously,  steam  had  to  be 
i.ikeii  from  the  boiler  ])Iant  to  ])reak 
up  the  oil  before  the  engine  could  lie 
lirt'd.  With  the  use  of  gas.  how- 
e\er.  .ill  that  needs  to  be  done  is  to 
attach  a  gas  line  from  the  shop 
mains  to  the  oil  burner,  ai)ply  a 
torch,  ,ind  the  fire  is  ready.  The  gas 
llows  through  the  regular  oil  burner, 
;ind  Uses  it   as  :i  gas  burner. 

'Idle  gas  fire  provides  a  means  of 
gradu.al  heating  of  the  engine  which 
could  not  be  had  under  the  old  sys- 
tem of  firing,  thus  bringing  up  steam 
at  an\-  desired  time.  This  is  very 
much  easier  on  the  engine  itself  and 
its   mechanical    ei|uipment. 

."-^ome  of  the  other  advantages  of 
using  gas  tor  this  ]irocess  are:  the 
engines  cm  be  tired  in  nuich  less 
lime  than  formerly;  the  smoke  nui- 
sance is  ;ivoi<led ;  the  fire  hazard 
from  oil  drip])ings  is  done  awa\' 
with  ;  ,111(1  tinallv,  there  is  a  hnan- 
ci;il  saving  of  more  than  $24,000  a 
ye.'ir. 

The  Los  .\ngeles  roundhouse  will 
hold  (lO  engines  at  one  time.  Ap- 
pr(jximately  10.(X)0  cubic  feet  of  gas 
;m  hour  is  used  to  get  up  steam  for 
one  engine,  and  often  from  four  to 
six  engines  are  fire<l  in  an  hour. 


Elxtremes   in   Density 

-Substantial  evitlence,  obtained  by 
prominent  physicists  and  astrono- 
mers, has  proven  the  existence  of 
matter  whose  density  ranges  from 
three-niillionths  to  four  hundred 
thousand  times  that  of  water,  .\lmost 
a  million  gallons  of  the  lighter  sub- 
stance would  weigh  as  much  as  a 
quart  of  water,  and  a  cubic  inch  of 
the  latter  would  balance  a  load  of 
seven  tons.  .Such  figures  seem  ab- 
surd but  new  discoveries  in  astro- 
nomical ])hysics  have  removed  prac- 
tically all  doubt.    A  general  relation 
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between  the  absolute  magnitude  of 
the  star  and  its  mass. — the  greater 
the  hiniinosity  the  greater  the  mass, 
— has  fixed  for  one  star  in  particular, 
one  discovered  I)y  Dr.  Adrian  van 
Maanen  of  Mount  Wilson  Oliserva- 
tory,  California,  the  mass  of  one- 
tenth  that  of  the  sun.  Having  meas- 
ured its  size  to  be  even  smaller  than 
the  earth,  its  mean  densitv  was  cal- 
culated to  be  400.000  times  that  of 
water.  The  mean  specific  gravitv  of 
the  earth  is  .^.5  and  that  of  the  sun 
is  1.4. 

In  a  quite  different  wav  it  was 
proved  several  years  ago  Ijv  Dr. 
-Adams  that  another  very  small  star, 
the  companion  of  Sirius.  had  a  dens- 
ity about  50.000  times  that  of  water. 
The  direct  contrast  to  van  ]Maanen's 
star  is  Antares  whose  densitv  was 
found  a  few  years  ago  bv  Dr.  Pease 
to  be  one  three-millionth  that  of 
water.  The  enormously  higher  dens- 
ities assigned  to  the  electrons  and 
the  proton  of  an  atom,  place  the 
above  figures  well  within  the  bounds 
of  reason,  and  this  scant  bit  of  in- 
formation should  not  be  regarded  as 
a  scientific  joke  but  as  the  introduc- 
tion of  an  enormous  store  of  facts 
which  lie  undiscovered. 


Iceless  Refrigeration  Cars 

The  perfection  of  a  mechanical 
refrigeration  ])lant  for  railroad  cars 
in  the  transportation  of  ]ierishal)le 
foods  from  far  removed  localities  to 
the  large  consuming  centers  has 
been  a  much  needed  solution  to 
perishable  trans]X)rtation  and  is  an 
improvement  in  keeping  our  vita- 
mines  in  the  proper  condition. 

The  automatic  iceless  refrigerator 
car  is  operated  from  the  axle  oi  the 
car  as  it  is  in  transit.  The  medium 
used  for  the  reduction  of  tempera- 
ture is  ammonia  and  brine  as  is  used 
in  the  more  common  small  refrig- 
erator plants.  The  car  is  equipped 
for  temperature  control  and  can  be 
set  and  left  to  maintain  an  even 
temperature  .-is  long  as  the  car  is 
moving.  When  the  car  stops  the 
motor  stops.  Init  the  car  will  main- 
tain its  previous  temperature  for 
72  hours.  If  it  is  desirable  to  keeji 
the  motor  running,  it  has  an  electric 
motor  than  can  be  operated  bv  ping- 
ing into  an  electric  switch. 

Some  of  the  advantages  are  :  the 
new  car  is  lighter  in  weight,  there 
is  no  stopping  for  ice.  which  will 
save  switching  charges  and  labor 
hills  of  the  train  crews.  Salt  and 
brine  used  in  the  old  cars  has  al- 
ways done  much  damage  to  railroad 
property,  but  this  is  eliminated  in 
the  new  car. 


An  Electrical  Help 

From  the  wheels  of  modern  prog- 
ress in  this  era  of  speed  another 
aiiplication  of  electricity  has  been 
evolved.  It  is  a  method  which  has 
been  deviseil  by  agronomists  at  the 
L'ni\-ersity  of  Wisconsin  for  flu- 
testing  of   plant   winter  hanlinoss. 

."science  and  the  research  engineer 
have  found  an  ap])lication  of  their 
discovery  in  agriculture.  These  two 
factors  are  verv  important  in  aiding 
the  farmers'  situation  in  the  present 
and  future.  ^lany  important  discov- 
eries in  the  past  have  relieved  the 
agriculturist  of  many  of  his  waste 
pnxlucfs.  The  future  will  reveal 
many  more  secrets  for  the  better- 
ment of  the  ])resent   situation. 
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The  discovery  is  much  simpler 
than  it  sounds.  It  is  a  test  on  alfalfa, 
in  which  the  roofs  of  the  ]ilants  are 
placed  in  a  test  tube.  The  root> 
are  first  frozen  and  then  th.'iwed. 
Distilled  wafer  is  added  and  the 
roots  are  soaked  for  ten  hours.  -\t 
the  end  of  this  period  the  solution 
is  tested  to  see  how  readilv  it  con- 
ducts electrical  current. 

It  was  foiuid  that  an  inverse  ratio 
existed  between  the  curreiu  flowing 
and  the  ])lant  hardiness:  that  is.  as 
the  ability  of  the  .solution  to  con- 
duct current  decreases  the  hardiness 
i>t    the  ])lant   increases. 

This  method  is  very  efficient  be- 
cause cells  of  resistant  plants  <lo  not 
lose  their  cell  contents  readih'  when 
>oaked  in  water.  If  the  plant>  are 
not  ver_\-  resistant,  freezing  causes 
the  injured  roots  to  empty  their 
contents  into  the  water.  The  num- 
ber of  injured  cells  thereby  deter- 
mine the  degree  electrolyte  obtained. 

This  method  checks  results  with 
field  trials  to  a  very  high  degree  of 
accuracy.  The  time  saving  more 
than  pays  for  the  experiment  :  the 
former  taking  but  eighteen  hours 
and  the  latter  four  to  five  months. 
I'urther  developments  with  the  new 
test  are  expecte<l  with  other  crops. 


A  Unique  Sound  Reflector 

To  obtain  audibility  of  the  human 
voice  at  a  distance  of  550  ft.  in  an 
open  air  amphitheatre  was  a  prob- 
lem that  confronted  California  engi- 
neers and  was  successfully  solved  by 
constructing  a  steel  superstructure 
of  the  form  of  half  a  truncated  cone 
supported  on  a  series  of  semi-circu- 
lar steel  arches.  Ultimately  the 
arches  are  covered  with  asbestos 
sheets.  The  skillfully  designed  or- 
chestra shell,  at  the  Hollywood  Bowl. 
Los  Angeles.  California,  has  been 
tested  for  its  .sound  reflecting  quali- 
ties. In  conducting  the  experiments, 
a  X(j.  10  birdshot  was  dropped  a 
distance  of  eight  inches  on  a  kettle 
drum  and  it  was  heard  over  the  en- 
tire 25.000  capacity,  bowl  area. 

The  inner  radium  of  the  semi- 
circular arch  in  front  of  the  shell 
i>  42.5  feet  while  other  arches  range 
down  to  15  feet  at  the  small  end. 
giving  sufficient  area  for  extrava- 
gant performances.  The  concentric 
reflecthig  surfaces  overhead,  with 
the  exception  of  the  extreme  front 
and  extreme  rear  incline  51  degrees 
to  the  licirizontal.  The  reason  for 
n^ing  several  concentric  circular 
bands  was  to  complete  the  shell, 
which  overcame  the  focusing  effect 
of  the  sound.  Sounds  originating 
rif  any  point  on  the  orchestra  plat- 
form are  directed  toward  the  listen- 
ers in  the  howl,  with  a  slight  prefer- 
ence for  those  >e;ited  at  the  greatest 
ilistance  from  the  stage.  Those  who 
are  nearer  receive  an  adequate 
amount  of  mjuiuI  by  direct  waves 
and  the  compensation  for  the  remote 
se;its   was  made  |inri)oselv. 

Mobility  of  the  shell  was  also  de- 
sired, so  it  coulil  be  rolled  out  of 
the  way  in  event  of  great  pageants. 
This  condition  was  met  bv  equip])ing 
the  sui:)erstructure  with  wheels  and 
tr.ick  to  ]iermit  easy  removal  to  a 
place  400  feet  up  a  canvon  where 
if  would  be  out  of  sight  of  the  audi- 
ences, leaving  only  the  original  stage 
with  nature's  glories  as  scenerv. 
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Hydrogen  Replaces  Air 

\\  e   ha\e  all   known  of   hydrogen 

a  medium  for  leviating  lighter 
an  air  craft,  but  the  element  is 
iw  being  utilized  as  a  cooling  agent 

an  electrical  synchronous  con- 
nser.     Hy  using  hydrogen  instead 

ordinary  air  apjiroximately  20 
r  cent  greater  efficiency  is  effect- 
.  The  condenser  which  has  lieen 
-tailed  in  a  ."^an  .Antonio  suhsta- 
m  is  a  15.000  kva..  three  phase, 
ichine  operating   ;it    11.500  volts. 

cvcles  and  750  r.  ]i.  m. 
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To  provide  telephone  service  of  na- 
tional scope,  to  manage  and  develop 
properties  valued  at  more  than  three  and 
three-quarter  billion  dollars,  to  maintain  an 
organization  of  more  than  400,000  people 
at  highest  efTiciencv — such  work  spurs  the 
creative  thought  of  men  of  the  highest 
calibre. 

Within  the  Bell  System  many  have 
U     achieved  outstandmg  success.    Their  work 


is  not  only  in  pure  science  and  engineering, 
but  in  organization  and  management,  in 
salesmanship,  financial  administration,  eco- 
nomics and  the  many  other  fields  vital  to 
the  growth  of  so  great  an  enterprise. 

Because  of  these  men  the  Bell  System  is 
able  to  furnish  the  best  all-around  telephone 
service  in  the  world.  A  progressive  policy 
puts  at  their  disposal  every  aid  that  a  great 
organization  can  give. 


Western     Electric 


M  E  ETS     TH  E     C  HAL  LE  N  G  E 
with     manufacturing     skill 


y   )^   y 


As  the  science  of  telephonv  develops,  the  im- 
provement of  existing  apparatus  and  the  devel- 
opmentofnewtypes  bring  withthem  the  needfor 
constant  change  in  manufacturing  procedure. 

A  recent  achievement  in  the  manufacture  of 
telephone  cable  illustrates  the  Western  Llectric 
Company's  answer  to  this  problem.  The  new 
cable  carries  1818  pairs  of  insulated  wires,  50% 
more  than  any  previous  one,  yet  it  is  no  larger 
in  diameter. 

This  cable  makes  feasible  a  507c  increase  in 
the  capacity  of  many  existing  underground 
telephone  conduits.  It  will  thus  do  away  with 
the  necessity  of  tearing  up  many  streets  to 
provide  additional  service  and  will  prevent 
further  overcrowding  of  pipes  and  wires  under 
tne  street  surface  in  congested  districts. 

Such  a  development  saves  time,  monev, 
and  space.  It  benefits  not  only  the  Bell  System 
but   the   public   at  large. 


In  JOtJ  a  single  cihte 

hoi  is  more  -Lir  s  thin 

JiJ   all  these  poles   in 
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Please  mention  The  Annour  Enqinecr 


BUSINESS  BEFORE  PLEASURE 

Inilf    pater:     "Wliat    iln   ynu   nuau    liy 

liiini;iiii;  ni\  ilau^jhtir  Imnuat  thi>  hmlr?" 

N'.iiiMi:    l\ll..u  :    "Wi-ll.   1    la\c  tn  l.u  at 


\\  r    still    niaiiitaiii    that    a    sornrily    is 
road  a<ti\il\. 


Sill  ,  I  hear  the  iiriifc>si.pr  has  stcipped 
iinkiHL:  ami  driiikiiij^  on  tlu'  cani]nis." 

Il.r:  ■Wrll,  1  should  think  he  woidd. 
\  man  o  l"  his  aye." 


There  was  an  old  seulptor  named   I'hidias. 
Who   thought   that   all   elothin-    was   hid- 
eous. 
He  sculped  Aph-ro-di-te 
Without   any   nightie 
\\  huh  startled  the  purely  fastidious. 


ril\    (,uv:     "What   happens  to  lawyers 
Ju-n   Ihev   die?" 
W  ise    (iuv:    "Thev    lie    still." 


It   seenis  to  US  that  the  talkies  are  get- 
tiiVg  soiee  atid  voice. 


.\  woman  is  always  perfectly  willin.g  to 
\e  vou  half  the  rtiad.  The  trouhle  is  she 
n't  deeiile  which  half  to  give  yon. 


The  stranger  laid  down  four  aces  and 
siooped  in  the  pot.  "This  game  ain't  on 
ihe  le\el,"  said  .\lkili  Ike,  "that  ain't  the 
hand  1  dealt  vou." 


"W  ith  a    jol)  like  that  you  ought  to  hi 
Ineil   with   enthusiasm." 

"That's  just  the  trouhle,  I  was." 


While  his  mother  was  away  on  a  \  isit, 
little  (.'harley's  nurse  took  him  o\er  to  see 
his  two  ol<l  maid  aunts. 

••.\nd  how  do  you  like  living  alone  with 
yoin-  daddy?"  asked  one.  "i)o  you  hng 
him  and  kiss  him  .•"  " 

"Oh,  ves,"  said  the  little  fellow,  "me 
hugged  and   kissed   daildy  last   night." 

"That's  wrong,"  his  nurse  corrected, 
"N'ou  should  s.tv  '1  hugged  and  kissed 
d.iddx    last   night."' 

'.\o.  nurse."  said  t'harlev.  "that  was 
l-nihu    night." 


THE  ONLY  WAY 

Then  there  was  the  Scotchman  who  was 
engaged  to  a  girl  who  got  so  fat  that  he 
wanted  to  hreak  off  the  engagement.  But 
the  girl  couldn't  get  the  ring  off,  so  he 
had  to  marry  ler.    ' 

Here  lies  the  hody  of   Henry  ]'"ay, 
Who   died  maintaining  his   right   of  way. 
He  was  right,  dead  right  as  he  sped  along, 
I'.nt  he's  just  as  dead  as  if  he'd  heen  dead 
wrong. 


.\sked  to  pray  for  warm  weather  s<i 
that  her  grandma's  rheumatism  might 
jiass  awav,  a  five-year-old  yirl  knelt  and 
said,  "Oh  Lord,  please  itiake  it  hot  for 
<;r,indma." 


FROM  THE  GREEK 

riace— Restaurant. 

Cast  — W.iiter.  Di\er 

'"^'ou  wan'  zoup?" 

"Do  I  gotta  take  zoup?" 

"That's   zou])  to  you.  " — Judge 


'How  can   I   make  .\nti-free 
'Hide  her  woolen  pajamas.  " 


JU5T    (3n    OLD      5PfTni5H 

cosTunn 


JUST  A  LITTLE  MIS- 
UNDERSTANDING 

Ih  ;    ■■\.,i\  look   like    Helen   I'.rown." 
She:     "  riKink   von.     1    look  even   wors 
ill   uliite." 


THE    BRUTE 

lie:    "Well.  1  was  ch.wn  to  the  city  hall 

toilay    and    apjilied    for   the    license    so    it 

won't  he  long  now  hefore — " 

She:    "Oh!    This  is  so  sudden'" 

He:     "Before    I'll   he   alile   to   take   my 

do..^    ,,nt    on    the    street    without    the    dog 

catchers   chasing   us." 


X:     "How    would    you    punctuate    this 
suiteiice— ^"Marv     went     to     the     garden 


^"  :    "I'd  make  a  (  — )  dash  after  .Mary 
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HOW  IT  ALL  STARTED 

.\  well  dressed  college  man's  shirts  got 
too   small    for  him,    so   he  liegan   to  wear 
them    inihnttoned   at    the   neck   and   thou- 
sands ,,i  prep  school  hovs  thought  it  style. 
—Calif.   Pelican. 


RAVINGS  OF  A  FROSH 
(With  apologies  to  Mr.  Holmes) 

.\y.   tear   her    tattered   crank    shaft    down. 

Long  has  it  raced  in  "high." 
.\nd  many  a  heart  has  sli|)ped  a  heat, 

-As  it  sounded  passing  by. 
lieneath  it  hangs  the  old  crank  case. 

-Ahove,  compressions  roar ; 
The  pest  of  all  the  boulevards 

Shall  rattle  on  no  inore. 

.\s    it    sounded    ])assing   by. 

With    body   all    unused   to    care, 

It   sliown   in   varied  sheens; 
Before   garage  men  ever  knew. 

What    high   compression   means. 
\o   inore   she'll    feel    the   throttle   out, 

Xor   crimson   stop   lights   see. 
.\or    instigate    the    paying   of 

The  good  laws  speeding  fee. 

(.)h  I    better   that   her   ancient    frame 

Should   go   to   Warshawsky. 
Her  e.xbaust  in  the  junk  yard  echoed  first. 

-And  should  at  last  there  be! 
Bolt  to  the  frame  her  engine  block. 

We  can't  do  any  more, 
.And  let  her  go  out   Gloriously 

.\'  hitting  on  all  four!         — D.  S.  D. 


.\  h. 

brush. 


the  head  is  worth  two  in  the 


Home  brew  isn't  always  what  it's  corked 
up  to  be. 


"Hey.  Mike,"  said  a  workman  to  the 
itlier  atop,  "don't  come  down  on  that  lad- 
ler  on  the  north  corner.     I  took  it  awav." 


-\n  o|itiinist  is  a  fellow  who  takes  the 
cold  water  thrown  on  his  proposition, 
heats  it  with  enthusiasm,  makes  steam 
and  pushes  ahead. 


"(.rank  away,  ole  man,"  said  the  auto- 
mobile, "that's  how  I  got  iny  start." 


(ollegiate:    "How    was    that    date 
b:id   last   night:-" 

C.  2:  "Not  so  good." 

(.'.  1  :  "(ice,  you  get  all  the  breaks.' 


BY  GUM 

Black  :  "1  scuttled  many  a  good  ship  in 
my  ila\,  but  1  had  to  i|uit  the  game." 

I'lag  :  "How  come,  matey?" 

Black  :  "Pyorrhea,  nie  friend.  I  couldn't 
hold  a  knife  in  my  teeth  any  longer." 

Boy:  "^■eah,  that's  what  I  said!  Lm 
a   fraternity  man  and  a  gentleman." 

Co-ed:  "Listen,  you  don't  look  like 
twins  to  me." 
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LES    EXPLOSIVES    A  D  VAN  C^x^jPfYTlIZ  AT  LON 


WHEN   ocean    liners   and  iramps  slip    into 
friendly  harbors,  it  is  possible  that  explo- 
sives hove  cleared  the  way  to  a  safe  berth. 

Explosives  remove  the  hidden  rocks  which 
menace  navigation;  the  same  tool  of  civilization 
blasts  the  huge  stones,  which,  as  breakwaters, 
protect  harbors  from  angry  seas.  Docks,  piers, 
and  countless  construction  jobs  that  are 
indispensable  to  marine  safety  and  effi- 
ciency, can  not  be  undertaken  without 
explosives. 


Guarding  the  world's  shipping  is  just  one  of 
the  many  ways — on  land  and  sea  and  under- 
ground—  in  which  explosives  ore  helping  to 
advance  our  civilization. 

In  these  achievements,  Hercules  explosives 
have  played,  and  will  continue  to  play,  an  im- 
portant part. 

As  an  engineer,  you  probably  will  want  to 
know  more  about  explosives.  Write  for  a  copy 
of  Dynamite  —  The  New  Aladdin's  Lamp. 


HERCULES     POWDER     COMPANY 

(INCORPORATED) 

941     KING      STREET,  WILMINGTON,      DELAWARE 


Please  )ncntion  The  Avinour  Engineer 
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PRECISION   FREQUENCY 
DETERMINATION 

I  Continued  from  paiic  >^7  I 
made  tn  control  dirt-ctly  the  tcutli 
harmonic  of  the  10  kilocycle  nuilti- 
vihrator.  In  this  case  the  harmonics 
uf  the  100  kilocycle  crystal-con- 
trolled oscillator  are  used  hut  they 
are  weaker  than  the  same  liarmonics 
ohtainahle  from  the  100  kilocycle 
multi-vihrator  so  that  fewer  of  them 
are  useful  unless  iniusual  care  is 
exercised. 

To  determine  the  frei|Uenc\'  of  the 
workiny-  standard  in  terms  of  our 
primary  standard  time  interval,  an 
electrically  driven  synchronous  clock 
is  used.  The  clock  is  so  constructed 
that  when  sujiplied  with  alternatint; 
current  of  exactly  1000  cycles  per 
.second  it  keejis  exact  time.  If  the 
su])ply  frecjuency  is  jjreater  than 
1000  cycles  jier  second  the  clock 
trains  time,  while  if  it  is  less  than  1 
kilocycle  the  clock  loses  time.  The 
idea  involved  is  exactly  the  same  a-- 
that  used  in  the  ojx^ration  <if  elec- 
tric clocks  operating  from  the  111) 
vt)lt  ()0  cycle  jiower  line  except  that 
the  supplv  freipiency  is  1000  cycles 
per  second  instead  of  TiO  cycles  jier 
second. 

The  1000  cycle  current  for  oper- 
ating the  clock  is  ohtained  from  a 
vaciuini  tuhe  amplifier  connected  to 
the  out])Ut  circuit  of  the  1  kilocycle 
frequency  divider.  The  dit'ference 
hetween  true  time  and  time  indicated 
hv  the  clock  ojierating  from  the 
working  standard  through  the  nuilti- 
vihrators  is  an  indication  of  the 
amount  hy  which  the  frequency  of 
the  crystal-controlled  oscillator  dev- 
iates from  exactly  100  kilocycles. 

The  method  of  operating  the  com- 
jilete  frei|uency  determining  system 
is  comparatively  simple.  It  is  only 
necessary  to  check  the  electrically 
operated  clock,  which  operates  at 
exactly  a  sub-multiple  frequency  of 
that  of  the  crystal-controlled  work- 
ing standard,  with  astronomical 
ohservations.  Then,  knowing  the 
ratio  of  the  frequency  of  the  clock 
t<i  the  fre(|uency  of  the  crvstal- 
controlled  working  standard  it  is  a 
simple  matter  \o  calculate  the  exact 
frequency  of  the  working  standard. 
Since  all  f)f  the  multi-vihrators  are 
controlled  liy  the  working  standard, 
all  useful  fre(]uencies  will  have  the 
same  degree  of  accuracy  as  th;it  of 
the  working  standard. 

In  calibrating  fre(|uency  meters. 
vacuum  tube  oscillators,  or  quart/ 
crystals  from  the  frequency  deter- 
mining .system,  spot  fre(|uencies  in 
decimal  relation  are  available  as 
useful  out]nit  from  the  various  fre- 
quenc\-  dividers.     If  the  meter  to  be 


calibrated  is  vari.'ible  over  ;i  certain 
fre(|uenc\'  range  it  is  a  sim])le  mat- 
ter to  calibrate  the  secondary  meter 
in  terms  of  the  harmonics  of  the 
nutlti-vibrators.  For  obtaining  in- 
termediate points,  auxiliary  vacuum 
tube  oscillators,  which  need  not  be 
calibrated  in  terms  of  frequency,  are 
re(juired  for  interpolating  ])ur])oses. 
P)y  combining  harmonics  of  the 
multi-vibrator  with  various  har- 
monics of  the  au.xiliary  oscillator,  a 
very  great  many  odd  frequencies 
may  be  obtained  for  calibration  pur- 
poses. The  choice  of  the  pmiier 
harmonics  will  give  almost  an\-  de- 
sired    fre(|nenc\-    although    if    it     is 


The  Oscilla 


Dialing  Amplifie 


desire<l  to  do  so  the  auxiliary  oscil- 
lator may  be  calibrated  from  the 
working  standard  and  used  to  deter- 
mine fre(|uencies  not  directly  ob- 
tainable from  the  frequency  deter- 
mining system.  The  latter  system 
is  not  so  accurate  as  the  former 
although  it  is  more  convenient  in 
many  cases. 

The  electrically  driven  and  con- 
trolled clock  used  in  the  fre(|uency 
determining  system  is  jirovided  with 
a  second  hand  and  several  other 
refinements  jiermitting  the  time  to 
be  precisely  determined  to  within 
0.005  second.  The  time  kejit  by  this 
clock  is  checked  against  time  signals 
sent  from  X.-\.\.  the  government 
radio,  station  at  Arlington.  \'a.  The 
time  lag  in  sending  these  signals, 
due  ])rincipally  to  the  sluggishness 
of  the  electric  relays  at  the  U.  S. 
Xaval  ( Observatory  and  at  X.\A  is 
about  O.O.s  second,  but  the  interval 
between  two  successive  noon-to- 
noon  transmissions  is  accurate  to 
about  0.(T).s  second.  Therefore,  the 
tweiUv-four  hour  time  interval  as 
defined  by  X.\.\  time  signals  may 
be  Compared  with  the  electrically 
o])erate<l  clock  on  the  frequency  de- 
termining ap])aratus  of  one  ])art  in 
about  1.1(X)0.000  and  the  fre<|uency 
of  the  working  standard  mav  be 
determined  to  a  high  degree  of  ]ire- 


cision  by  this  method.  As  a  matter 
of  fact,  the  precision  with  which  the 
frequencies  of  the  system  may  be 
determined  is  dependent  upon  the 
accuracy  with  which  time  is  deter- 
mined and  defined  by  time  signals, 
and  imtil  im]irovements  are  made 
in  time  determination  methods  there 
is  little  benefit  to  he  derived  from 
more  accunite  timing  equipment  on 
the  frequency  determining  system 
It  is  ordinarily  found  that  the  fre- 
(|ucncy  of  the  working  standard  is 
maintained  over  a  period  of  twentv- 
four  hours  to  within  one  or  two 
]iarts  in  .i  million  of  the  weekly  or 
monthl\-  mean  frequency.  When  it 
is  Considered  that  this  a])paratus  is 
manufactiu'ed  in  separate  discrete 
units  of  such  construction  that  the 
com]"inent  ])arts  may  be  installed  in 
stan<lard  tekqihone  rejieater  bays 
and  ?nride  to  function  without  tedi- 
ous .-idjustmeiUs  or  without  em])Ioy- 
ing  a  highly  skilled  ]iersonnel.  the 
^•alue  of  such  a  standard  is  more 
readily  ap])reciated. 

It  is  ])ossil)le.  however,  to  keej) 
the  fre(|uency  of  the  crystal-con- 
trolled working  standard  to  even 
closer  limits  than  that  obtained  in 
the  commercial  strmdard  described 
;iboye.  and  it  is  expected  that  the 
new  national  frequency  standard  at 
the  Piureau  of  Standards  will  ulti- 
ni;itely  m.'iintain  its  frequency 
accurate  to  one  ])art  in  several  mil- 
lion. 

The  fre(|uency  standard  used  at 
the  P)ureau  of  Standards  operates 
on  exactly  the  same  lines  as  have 
.ilrcafly  been  outlined  but  is  natur- 
alh'  more  highly  refined  and  devel- 
oped. l-"our  tem]ierature  controlled 
boxes  ,ire  used  to  house  four  sep- 
arate crystal-controlled  oscillators. 
,ill  of  which  operate  at  100  kilocy- 
cles. .\nv  one  of  these  crystal- 
controlled  oscillators  may  be  used  tt> 
operate  the  multi-vibratcjrs  and  the 
clock,  the  other  three  being  used  for 
comi>aris(]n  among  themselves  and 
for  checking  puriioses.  The  sub- 
multiple  generators  in  the  new  na- 
tional standard  are  of  different 
design  than  the  resistance-capaci- 
tance multi-yibrators  aire  a  d  y 
described,  but  the  princi])le  of  oper- 
;ition  is  much  the  same,  and  their 
f miction  is  ex;ictlv  the  same  as  that 
of   the  multi-vibrators. 

.\dditional  multi-vibrators  giving 
fre(|nencies  as  low  as  I  cycle  per  sec- 
ond .are  used,  the  1  cycle  frequency 
divider  being  used  to  record  on  tajx" 
the  time  as  defined  by  the  frequency 
standard.  Time  as  defined  by  X'A.-\ 
sign.al     transmissions    is     simultane- 

[Coiitinucd  on  page  114) 


March,   1930 


THE  ARMOUR  ENGINEER 


111 


Holding  Down 
Production  Costs 

Industry  must  be  equipped  to  meet  sterner  competition.  This 
means  Industry  must  be  "Timken  Bearing  Equipped,"  and  to  you 
student  engineers,  future  guardians  of  the  nation's  industrial 
prosperity,  will  come  the  opportunity  to  still  further  broaden 
Timken's  scope  for  economical  production. 

For  Timken  can  carry  this  responsibility  as  no  other  bearing  be- 
cause Timken  carries  all  loads  capably — radial  or  thrust,  or  both. 

Lifting  friction's  load  from  power,  production  piles  up  into  peaks. 
Maintenance  cost  swerves  sharply  into  valleys.  Lubricant  ex- 
pense clings  closely  to  zero. 

Exclusive  with  Timken  are  these  distinct  advantages — Timken 
tapered  construction,  Timken  POSITIVELY  ALIGNED  ROLLS  and 
Timken-made  steel. 

It  is  through  these  advantages  that  Timken  cuts  production  costs 
.  .  .  through  them  "Timken  Bearing  Equipped"  has  become  a  uni- 
versal guide  for  replacement  of  all  types  of  industrial  machinery 
— wherever  wheels  and  shafts  turn. 

THE  TIMKEN  ROLLER  BEARING  COMPANY 
CANTON,  OHIO 


i^nEflnsiKi 


Tapered  To) 
Roller  lO, 


i^jMm 
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DEVELOPMENTS   IN   FIRE 
PROTECTION   ENGINELKING 

(  Ctnil'niucil  from  I'ai/r  ''4  ) 
atid  .111(1  iiKitor-propdk-cl  pumper, 
r:irr\iii,^  ils  iiwii  supply  of  hose  ami 
()  t  li  r  r  (.•(|uipment.  Ladder  trucks 
and  other  fire  departmeut  apparatus 
are  also  self-])ropelled.  The  hi,s,di 
-.])red  with  which  a  modern  fire  cle- 
parttiuiit  is  ahle  to  reach  a  lire  adiN 
t(.  the  elTectiveiiess  of  operation. 
(  .inversely,  it  makes  it  ])erniissihle 
til  pro\ide  for  loiit;er  runs  in  plan- 
ning; the  workini,'  schedule  ot  the 
departineiit.  In  a  i^iveil  city,  the 
-i/r  and  threadins;^  of  hose  couplint^s 
nece^^arilv  are  those  which  are  em- 
pliived  on  the  fire  hydrants  of  the 
citv,  A  difference  in  hose-thread 
si/e  and  ]iitch  has  sometimes  made 
it  inipossilile  for  a  city  deiiartnieiit 
to  assist  ;i  iieiL^hlioriiii;  comnuiiiit\ 
to  flight  a  fire  which  threatens  to  ,i;c't 
heyond  control.  The  use  of  the  Na- 
tional Standard  hose  thread  had 
heen  increasing-,  and  now  the  fittiiii^s 
emjiloyed  in  most  towns  ami  cities 
are  interchangeahle. 

In  the  field  of  so-called  chemical 
extinguishers,  the  use  ol  carhon 
dioxide  is  not  new.  l-"or  a  long  time 
it  has  heen  emjiloyed  as  the  proju'l- 
ling  agent  in  the  common  form  ol 
extinguisher  which  is  charged  with 
sul])huric  .acid  and  a  sodium-liicar- 
lionate  solution,  which  ri'.act  with 
each  other  when  the  ajiparatus  is 
o])erated.  Similarly,  in  the  foam 
tv])e  of  extinguisher,  carhon  dioxide 
iii.iN-  lie  the  material  which  provides 
pressure;  in  addition  it  is  the  effec- 
tive ingredient  in  the  minute  liuhhles 
w  li  i  c  h  constitute  the  foam  dis- 
charge, and  which  hy  floating  on 
the  surface  of  a  ])urniiig  li([uid  tend 
to  extinguish  the  fire  liy  ]ireveiiting 
access  of  atmospheric  oxy.geii.  In 
recent  years  the  direct  use  of  carhon 
dioxide  in  extinguishing  fires  has  in- 
creased. Cylinders  of  the  gas  under 
jiressure  discharge  through  suitahle 
\)\\K-  lines  or  hose.  Apparatus  em- 
]ilii\-ing  this  ]irinciple  seems  likely 
to  lia\e  important  apiilication  in 
lighting  fires  in  enclosed  electrical 
c'i|nipmeiit,  in  the  holds  of  vessels,  in 
dip  tanks  and  other  tanks  contain- 
ing llammahle  licpiids,  and  iirohahh' 
in  cither  uses.  The  cleanliness  of 
the  method  is  esjiecially  attractive, 
'file  modern  high  huil<ling,  ol  the 
tvpe  called  fireproof,  usually  con- 
tains a  considerahle  quantity  of  coni- 
hustihle  material  in  its  wooden  trim 
and  wooden  top-flooring.  Moreover. 
its  contents  are  comhustihle.  l*"ire 
in  the  upjjcr  stories  of  such  a  Imild- 
iug  might  easily  be  heyond  control 
liy    the    fire    department    eciuipmeiit 


and  methods  .if  a  few  years  ago.  It 
is  rep.irle.l  that  ;i  former  chief  ol  a 
gre.it  lire  dep.artment.  when  asked 
wli.-it  he  wonl.l  .l.i  in  the  event  ot 
lire  in  the  up|ier  st.iries  .if  a  211- 
st.ir\  liuilding.  then  cmsidereil  to  lie 
,•1  "skN-scr.aiier."  said  that  he  "would 
wail  lor  it  at  the  ninth  fl. lor."  'fhis 
is    n.it    the    meth.i.l    of    the    ni.idern 


V/ir  r,.y.il  }\-:ist  w.is  dnuc :  ihc  /\  in- 

S, 'It, lilt   soiih-   ii.-ec   sti'i-l    li>   Ihiii- 

i.ih   anr. 

.III,!  /,>  his  irstrr  .W.-i/.  ".S'lV  /<>.'/. 

Kiirrl    ;i..;c   ./i(</    imik-,-   jor    us   ,i 

tniy.-r." 

llu-  i,-strr  doj)\-d  his  Ml/'  and  hrlls 
.hid  slo.nj  the  iiiockitui  oiirl 
hrforc: 

Thrv  o'lild  II, d  sec  Ihc  hitler  siiiil,- 
IWhiiid  the  p,iiiiled  :^riii  he  u,,re. 

lie  h,,:e,-d  his  h,;id.  and  hent  his 
kii,-e 

r^ini  the  iii,^ii,ireh's  silheii  sl,',,l : 
Ills  /'/■•,i</jn-  rniee  ar.ise:  "O  L,ir,l. 

lie   werei'ful   to   me.  „   /,.../.' 

■'.V.i   pity.    !.,ird.   eoiild    eh,in,ie    the 

heiirl 
I'l-eni    red    leith    wr.un;    to    while 

,is  leo.d: 
1  he    rod    must    he,il    llie    slii      hitl 

I. Old. 

He  merciful  to  iiic.  ,i  fo,d' 

■■  ■'!  is     not     h\     ,^uilt     the     ,niword 
sweet 
Of  truth   and   riiihl.   O   L-'nI.   'we 
sla  Y : 
"I'ls  hv   .'ur   f.dlies  that   so   l,<ii,i 
We  ho'd  the  earth    from   lie,iirii 


■luirth    h,-ors    no    hal.^am    for    niis- 
lok,-s: 
Men   e  r  own    the   k  n  a  -e  e .   and 
seour,ie   the   lo,d 
rii,il    did    his    wi'l:    hut    Thou.    (> 
l.,od. 
He    inereiful   to    me.   a    jo.d'" 

I  he    room    was    hushed:    in    sileiue 

The    Kini:.   and   sounht    his    .-,ir- 
deiis    eool. 
.hid   w:ilh,-d   apart,   and   murniiired 
lo'w. 
"He    merciful   to   me.  a   fo.il'" 

-The  l-iud's  J'rayer.-  hy  li.   h'.  .V;// 


fire-lighter.  High  liuildings  are  pr.i- 
\i.k-(I  with  standpipe  systems,  com- 
prising \'ertical  ]iipes,  with  hose  out- 
li-ts  at  each  floor,  reliahle  sources  of 
w.ater  supjily,  and  iirovision  for  at- 
t.ichmeiit  of  discharge  lines  from 
fire  department  iiumpers.  In  a  recent 
report  upon  conditions  in  New  York 
Citv.  the  National  Board  of  Fire 
I'nderwriters  indicates  that  the  jiro- 
tective  equipment  of  high  liuildings. 
and  the  equipment  and  efficiency  ol 
the  Xew  \'.irk  fire  department  give 
,ide(|nate  security  against  the  danger 


that  a  fire  far  above  the  street  level 
nia\-   sjire.ad  beyond  control. 

During  the  construction  of  many 
buildings,  exceedingly  large  (|uanti- 
ties  of  wood  are  used  temporarily  in 
the  f.irms  f.ir  concrete,  the  centering 
f.ir  tile  fill. irs,  and  in  a  forest  of 
strnts  ;iml  scaffolding.  Some  spec- 
t.icul.ir  tires  in  unfinished  buildings 
in  .\e\\  \nrk  and  Chicago  indicate 
tli.it  this  condition  involves  grave 
li.i/.ird.  The  remedies  for  the  con- 
dition ;ii-e  two-fold;  the  u.se  of  iii- 
c.imliiistible  material  in  f.irms  and 
scaffolding,  so  far  as  this  is  practi- 
cable. an(l  the  installation  and  prop- 
er maintenance  of  standpipe  systems 
.luring  the  construction  jieriod. 

h.ir  manv  vears,  automatic  sprink- 
ler s\  stems  have  had  a  notably  good 
recnr.l  in  re.lucing  fire  loss.  Recent 
dewl.ipments  in  the  design  of  accele- 
rating ilevices  attached  to  certain 
t\])es  (if  controlling  valves,  and  the 
introduction  of  heat-actuated  mech- 
.anisins  of  great  sensitiveness,  have 
enabled  sprinkler  systems  to  deal 
mure  effectivelv  with  quick  fires  in 
speci.alh-  liazardous  materials. 

In  the  im|irovement  in  the  science 
,111(1  the  art  of  fire  protection.  Un- 
derwriters' Laboratories,  the  testing 
station  of  the  National  Board  of 
Lire  L'nderwriters.  has  had  a  great 
p;irt.  During  the  past  ten  years  the 
rt'ports  of  the  Lalioratories  have 
covered  investigations  of  fire  haz- 
.irds,  lire  extinguishing  apjjaratus, 
liuilding  materials,  and  building 
(.•(|nipnient.  The  Laboratories' "label" 
is  ,acce|iteil  as  definite  proof  that  a 
device  or  ;i  m.aterial  is  constructed 
in  accordance  with  the  acce]ited 
standard  for  its  class. 

The  national  wealth  of  the  L'nited 
St.ites  is  great;  S(i  also  is  the  an- 
nual incre.'ise  in  that  wealth.  The 
\alues  involved  are  largely  in  the 
f(iriii  of  propertv  which  is  combus- 
tible or  is  (itherwise  subject  to  dam- 
:ige  li\'  lire,  and  the  fire  waste  jier 
\ear  runs  into  hundreds  of  millions. 
The  work  .if  the  fire  protection  en- 
gineer is  1(1  reduce  the  waste  as  much 
.IS  |i(issilile.  He  must  be  well-in- 
formed reg.irding  hazards.  His 
sugg(.'sti(ins  regarding  safeguards 
must  be  reasonable  and  jiracticable. 
lie  cannot  prevent  gasoline  fires  by 
eliminating  gasoline.  He  cannot  ex- 
pect compliance  with  rules  that  iu- 
terfert-  with  normal  industrial  and 
sdcial  (level. iimient.  'fhe  importance 
of  his  work  is  recognized  now  to  a 
far  greater  extent  than  was  tlie  case 
:i  few  vears  ago.  The  history  of 
recent  vears  indicates  that  he  is 
meeting  his  res]ionsibilities  with  a 
high  degree  of  success,  and  that 
even  greater  success  is  in   iirospect. 
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ylot\^  tnc  Drcadtn  o\  a  Cat  s  W nisker 

Between       Oo     and       INo    Oo 

THE  painstaking  spirit  of  tlic  medieval  monk       ing  parts.     A  single  bearing,  for  instance,  must 
has  been  handed  down  to  the  New  Departure        be  within  proper  limits  on  90  separate  counts 
organisation — and  intensified  in  transmission.  to  avoid  rejection,  with  a  tenth  of  a  thousandth 

Modern  science  has  augmented  the  will  to       of  an  inch  as  a  common  unit  of  measurment. 
intensive  effort  with  the  ability  to  control  the  In    spite    of    these    extraordinarily    difficult 

unseen    and    to    detect   the    slightest    deviation        standards    set    by    New    Departure    engineers, 
from  exact  physical  truth.  New     Departure     special     machinery  —  almost 

Since   much   of  the   superiority   of  the  New        human  in  its  operation;   with  more  than  human 
Departure  Ball  Bearings  over  other  anti=friction        dependability    .    .    .    production  proceeds  with 
devices    is   due    to   its    precision    of    dimension,        very  little  waste  of  time  or  material, 
contour,  and  fit,  a  most  elaborate  and  efficient  Is    it    any    wonder    therefore    that    New 

inspection  system  has  been  developed.  Departure  Ball  Bearings  have  the  name  of  being 

Not  only  is  every  tenth  man  in  the  plant  an        the  precision  product  of  the  world, 
inspector,  but  an  average  of  16,200,000  separate  The   New   Departure   Manufacturing   Com  = 

and  distinct  decisions   arc   made  each   business        pany,   Bristol,  Connecticut  ;   Detroit,  Chicago, 
day  as  to  the  acceptance  or  rejection  of  bear=        San   Francisco   and   London. 


NEW    DEPARTURE 


R  A  L  I.       II  E  A  R  I  >  a  S 
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THE  CAR  RETARDER 

(  Couliiiiicd  I }iiiii  p(i(ir  'M  ) 
lU-fiirc  switchins;  operations  art- 
coniiiHMiccd,  the  atjeiit  transmits  his 
svvitchinji'  hst,  stating  thereon  the 
nuniher  and  name  on  each  car  and 
classification  track  to  which  it  should 
i)e  switched.  The  hst  is  usually 
transmitted  for  the  entire  train  of 
cars  which  are  to  he  isolated,  hefore 
switchint;  operations  take  place.  In 
casi'  the  work  must  he  exjiedited. 
switchiniL;  operations  can  he  carried 
on  while  the  list  is  heing  transmit- 
ted. The  operator  would  on]\  re- 
(|uire  the  list  to  he  ahout  h\v  cars 
ahead  of  the  actual  movement  i;l  tin- 
cars. 

The  latest  tyjies  of  car  retarders 
are  all  electrical  imit,s.  The  earlier 
types  are  of  the  electrical  and  air 
])res.siire  combination  style.  The 
former  units  have  proved  to  he  more 
jjractical  during  the  winter  season. 
All  of  the  ]iipin.g  and  wiring  lea<I- 
ing  to  the  retarders  and  towers  is 
installed  underground  to  provide 
protection  against  snow  and  rain. 

Since  the  car  retarder  s\steni  is 
yet  in  its  infancv.  it  will  no  doulit  l)e 
improved.  Both  eni])loyee  ancl  em- 
plowr  will  benefit  from  the  results. 


PRECISION  FREQUENCY 
DETERMINATION 

(  Continued  fiinn  ptu/c  1  10) 
oush'  recorded  on  the  same  ta|ie  so 
that  a  ])ermanent  record  of  the  two 
timing  devices  mav  l)e  ohtaine<l.  .\ 
com])ari.son  of  the  two  time  records 
may  then  be  made  to  within  O.tXJl 
second.  This  high  degree  of  accur- 
acy cannot  be  fully  utilized  at  the 
present  time  because  time  signals 
are  not  accurate  to  much  better  than 
0.005  second.  However,  it  is  expect- 
ed that  im])rovements  in  time  deter- 
mination and  signalling  systems  will 
be  made  at  the  Xaval  ( )bservator\ 
so  that  ultimately  the  new  national 
standard  of  fre(|uency  will  maintain 
its  accuracy  to  approximatelv  one 
part  in  20  million. 


DEVELOPMENTS  IN 
CIVIL  ENGINEERING 

(Coutiniicil  fniui  />(/(/(■  ''(i) 
ties,  high  buildings  must  be  designeil 
to  resist  earth(|uake  forces.  Both 
winfl  and  earthwork  forces  are  still 
but  imperfectlv  understood  and 
much  remains  to  he  learned  regard- 
ing the  scientific  (ksign  of  hnildiiigs 
to  resist  them. 

\'o  absolute  limit  to  Imihling 
height  seems  to  be  in  sight,  so  the 
future  ma\'  bring  out  m;nn  inter- 
esting   |iroblems    in    design. 

Knof   structiux's    over    vast    cli-ir 


tloor  area-  olYer  other  problems  of 
ecoiujmical  .-md  ingrmous  design: 
the  future  will  iin<loubte(lly  see 
st.artling  developments  in  this  direc- 
tion. 

The  airplane,  haxiiig  p;issed  the 
])ioneer  period,  rmd  the  cb.anges 
brought  ;ibout  b\'  the  w;ir.  is  now  in 
;i  |)rriod  (jf  (le\t'lo|)ment  and  reline- 
ment.  There  ;ire  some  indications 
ih.it  we  ma\'  soon  have  a  degree  of 
st.indardization  (if  tyjies  of  planes 
.'ind   motors. 


Ti.Mi:,  \n\-  (  )i.t)  ( 'iii'sv  M.\N 

'I'liii.-.    yui   ,./,/  .t,'j>.(v   "1.1". 

inn  vi'ii  II. '1  .(/,iy. 

I'lit  lip  xoiii-  cinivaii 

lust    lor   one   day' 

.  Ill  ihin.Ks  ril  any   you 

irUI   yon    he   my    -»,-.v(. 

Hells  for   your   ieunel 

Of  sih-er  the  best. 

Coldsinilhs  sliall   heal    you 

A   .iireat  e/olden  rini). 

Peaeeieks  shall  hme  to    yon. 

Little  hoys   sina. 

Oh.  and  sieeet   ,»lV/.^■   :ci7/ 

J'estoon    you    leith    May. 

Tune,   you  old  e/if^sy  man. 

ll'liy   luislen   a:eay.' 

Last    zeeek   m    Llahylon. 

Last  niaht  ill  Rome. 

Moniimi.  and  in  the  ernsh 

rnder   PanVs  dome: 

I'nder   LauVs   dial 

Von    tiahteii    you    rein- 

Only  a  moment. 

.Ind  off  onee  a-ain: 

Off   to  some   eily 

\ow  hiiiid  in  the  :eomh. 

Off    to    another 

l-re   Ihafs   in   the   tomb. 

I'line.    you    old   t/if'sy   man. 

Will  you   not   .<:'tay.' 

I'm  uf<  your  eara-eaii 

.lust  for  one  day.' 

—Ralph    Hod, /son. 

The  I  mid.imeiit.ils  of  aerodxiiam- 
ics  ;ind  ,iir])l,-nn'  design  are  now 
jiretlN  well  understood  due  to  the 
very  great  amount  of  research  work 
that  has  l)een  done.  The  designer  is 
now  aliie  to  foretell  with  fair  accur- 
acy the  ]ierformance  of  his  jilane. 

Research  has  extended  to  niate- 
ri.ils  with  the  result  that  the  engi- 
neer responsible  for  the  structural 
design  of  ;m  airplane  now  has  avail- 
able light  .alloy  metals  for  different 
]iarts.     .\  comp.arison  of  metal  with 

w 1  construction  is  in  manv  cases 

lavoralik-  to  the  firrmer,  and  this  is 
le.-iding  to  the  increasing  use  of 
metal    structural    parts. 

The  I'niti'il  .St.ates  Department  of 
(  ommcrce  h.is  done,  and  is  continu- 
ing to  do,  \aln.ibli.'  work  in  requiring 
the  building  of  air])lanes  that  are 
slruclur.ally  safe,  aiul  that  have  good 
ll\  ing  ch.-iracteristics.  This  includes 
the  motors.     .\ll  of  the  activities  of 


the  Department  in  regard  to  aero- 
nautics tends  toward  the  improve- 
ment and  tlie  stabilizing  of  the  busi- 
ness of   flying. 

All  of  this  aeronautical  develop- 
ment .md  the  Government  require- 
ment of  high  standards,  is  making 
\\(irk  for  the  aeronautical  engineer. 
There  seems  to  be  a  demand  for  men 
who  have  the  necessary  technical 
training,  and  the  ])robabilities  are 
that  this  demand  will  increase. 

In  the  Aeronautics  Option  of  the 
t'ivil  luigineering  Dejiartment,  with 
tin-  suliject  of  motors  as  given  by 
I'roft-ssor  Roe.sch.  the  student  is 
.-ihle  to  gain  ;i  knowledge  of  the  fun- 
d.unentals  of  the  subject. 

The  Civil  h'ngineer's  connection 
with  r.-iilro.-ids  deals  with  the  con- 
struction and  maintenance  of  the 
entire  jjhysical  plant  except  rolling 
stock  and   signals. 

The  construction  of  new  lines  in 
this  country  has  almost  ceased,  and 
will  never  ,again  be  an  important 
part  of  railroad  construction.  Most 
of  those  now  being  built  or  proposed 
.■ire  relatively  short  but  expensive 
links  in  existing  systems,  required 
to  increase  the  efficient  operation  of 
the  system  as  a  whole  rather  than 
to  o]ien  up  new  traffic  territory. 

Im])rovement  of  the  railroad  as  a 
transportation  machine  is  the  main 
concern  of  managements  at  present, 
(ireat  expenditures  are  being  made 
to  better  o])erating  conditions  on 
main  lines,  and  at  im]iortant  termi- 
nals. Many  lines  originally  built  in 
a  cheap  manner  for  light  traffic  are 
entirely  rebuilt  to  reduce  grades  and 
cur\ature.  Track  structure  is 
strengthene<l  by  laying  heavier  rail 
and  dee]x-r  and  better  ballasting. 
-\dditional  main  tracks  and  passing 
ir.-icks.  widening  of  cuts  and  em- 
bankments, eliminating  tunnels, 
strengthening  bridges,  reduction  of 
short  stretches  of  ruling  grades  all 
make  possible  the  handling  of  more 
and  heavier  trains.  Locomotives 
continue  to  become  heavier  and  more 
powerful.  To  take  advantage  of 
these  more  economical  imits  often 
requires  heavv  strengthening  of 
track  and  structures  on  lines  where 
they  are  to  be  u.sed. 

Terminals  consist  of  classification 
vards.  freight  and  passenger  sta- 
tions, ;uid  f;icilities  fiir  servicing  of 
locontotives  and  cars.  A  great 
amount  of  reconstruction  of  old  and 
inade(|uate  terminals  has  been  car- 
ried out  in  recent  years  and  much 
more  remains  to  be  done.  Improve- 
ments include  more  and  longer  yard 
tr.-icks.  new  stations,  engine  houses 
;md  she  I]  IS.  w;iter.  coal  and  cinder 
handling  f;icilities. 
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TIME-THAT    TOUGH    OLD    TESTER.... 


Meet  Time,  that  tough  old  tester  of  everything  in  this  world.  To 
his  aid.  Time  calls  all  the  destructive  Forces  of  the  universe.  Years 
come  and  go,  storms  and  sunshine,  heat  and  cold  make  their 
accustomed  rounds,  while  Time,  the  tough  old  tester,  broods 
over  the  world,  trying,  testing,  destroying. 

Yet  Time,  the  tough  old  tester,  does  have  his  troubles.  Against 
one  material  devised  by  man.  Time  and  his  serving-men  falter. 
That  material  is  genuine  Puddled  Wrought  Iron  —  the  metal  of 
which  Reading  5-Point  Pipe  is  made.  Watch  for  the  next  coming 
of  Time,  the  tough  old  tester — you  can  learn  about  pipe  from  him. 
READING    IRON    COMPANY,   Readins,   Pennsylvania 


For  Xour  Protection 
This  Indented  Spiral 
Forever  Marks 


^mi40^ 


R  GENUINE  PUDDLED  WROUGHT  IRON  ^^ 
EADINC  PIPF 
DIAMETERS  RANGING        FROM       '/S     TO      20     INCHES     B^^H 


tcience     and    Invention   Have   Never    Found  a   Satisfactory    Substitute   for    Genuine    Puddled    Wrought    Iron 


I  I !  !i''  ,      ;:' '!'' !' ,    ,  '    \\\'\  ,  ,  y  y\^  V  ',  \Pleasc  inciition  The  Arnwur  Engineer 
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ELECTROLYTIC 
WHITE  LEAD 

I  Cdiltiiiiicil    frmii   /'i/i/r  S'* ) 

(lie  catli(il\tc  i>  frciiii  .1  l(]  4  !^al.  ]ic-r 
miiuitr. 

■|"1k-  calhulytc  i^  L-arliniiatcil  liy 
]ias>:ns^  it  down  thr(HiL;li  tciwcrs  in 
tlu-  fiirni  111'  a  >hii\vrr  at;ainsl  a  ri>- 
iuL;  struani  nf  C'(  )..  'riin.-f  tnwLTs 
arc  u>cil,  rach  7k7x2?  ft.  liii;"h.  lint-d 
with  ^tf(.-l.  ami  ]iacki'il  with  purcc- 
lain  tiiwcr  tilhn;;.  Snhilinn  tn  thu 
(k-])th  nf  24  in.  i>  kept  at  tin-  hnttoni 
(if  each  tower  at  all  times.  The  C(  ).. 
is  jiroduceil  liy  luirniiiy  cuke  in  a 
loconiutix'e  hiiiler.  The  t^as  is  first 
passed  thr(ini.;h  a  wet  cxclmie  cnl- 
lectiir  which  renmves  dnst.  and 
traces  nf  S(  i,.  It  i-  then  ]iasseil 
throni;!!  a  series  of  towers,  similar 
to  the  carlionating  towers,  which  are 
filled  with  tile  and  which  remove  an\- 
rcniainin.!^  dust  or  moisture.  The 
purified  C(  ).,  is  ])uin]ied,  at  a  ])res- 
siire  of  2  11)..  to  the  carlionatim.; 
towers;  it  enters  thron,t;h  the  Imt- 
tom  throui,d"i  perforated  steel  plate, 
passes  lip  thriiu,t;h  the  head  of  catho- 
lyte,  up  aijainst  the  falliiiL;^  shower, 
and  is  then  discharged  to  the  atmos- 
phere. A  CO.  recorder  is  used  for 
control. 

The  anolyte  as  it  leaves  the  cell 
must,  however,  undergo  an  entirely 
ditTerent  treatment  since  it  contains 
the  ])recipitated  white  lead.  It  first 
flows  to  a  sum])  where  it  is  ]iassed 
through  a  100-mesh  screen  to  re- 
move any  foreign  matter  which 
might  later  cause  trouble.  From  the 
sump  the  anolyte  is  jiumped  to  .a 
standard  Dorr  thickener.  25  ft.  in 
<liameter  and  10  ft.  high.  The  solu- 
tion enters  the  thickener  carrving 
aliout  0.5  ]ier  cent  solids,  and  leaves 
the  thickener  at  about  20  i)er  cent 
solids.  The  overflow  from  the  thick- 
ener is  a  clear  solution  and  it  is 
returned  to  the  cell.  The  onl\-  losses 
in  the  anolyte  are  mechanical  ones 
which  <are  at  intervals  re]ilenished. 
The  thickened  ]iulp  is  pumped  to  a 
7500-gal.  storage  tank  prior  to  fil- 
tration. Here  an  additional  small 
amount  of  concentration  t  a  k  e  s 
place :  when  the  pulp  is  readv  for 
the  filters,  it  contains  aliout  ,V()  ])er 
cent  solids. 

The  ]irimary  rei|uirt-nients  of  the 
filters  are  that  they  wash  the  white 
lead  free  from  all  soluble  salts,  and 
that  the  filter  cake  contain  as  little 
moisture  as  ])ossil)le.  to  lower  the 
cost  of  drying.  The  present  instal- 
lation of  filters  consists  of  seven 
rectangular,  concrete  tanks  7x7x7  y  2 
ft.  deep,  over  which  filter  frames 
are  placed.  These  filters  are  of  the 
Moore  type  and  are  vacuum  oper- 


.ated  I  a  \acuuni  of  21)  to  2'i  in.  i^ 
carried).  rerforated  pi]ies  are 
placed  in  the  bnttoni  of  each  t.ank 
to  sup]ily  .air  (at  .about  .^  lb.),  'fhis 
,iir  is  Used  for  agitation.  'I'lie  ]iull) 
is  washed  li\-  lour  counter-current 
w.isIk-s  ,,f  h(K)  -.al.  and  for  .about 
40  mill.  each,  and  a  final  wash  of 
.MK)(1  -,al.  of  ]iure  water  at  I2.s  F. 
for  about  an  hour.  A  gre.at  deal  of 
care  is  taken  with  this  lin.al  wash — 
the  length  of  the  wash  depending 
upon  s,imples  which  .are  t.aken  at 
regular  inter\als.  .\  cake  2  in.  thick 
and  weighing  a]iproximately  40001b. 
net  is  built  U]i  011  the  filter  frame  in 
.about  20  mill,  'fhis  cake  contains 
,ip]iroximatel\  50  ]ier  cent  moisture. 
It  is  then  pumped,  by  ;i  gear  ]iunip. 
to  ,an  (  iliver  filter  which  reduces  the 
moisture  to  ,i5  ]K'r  cent. 

Ihe  ilr\iiig  s\  stem  which  is  in 
o]ier;ition  today  has  been  changed 
from  th.it  which  is  shown  in  Fig.  2. 
.\  l.iiwdeii  dryer.  ha\-ing  a  ste;im- 
jacketeil  hearth  of  cast  aluminum 
I2.\(i()  ft.,  is  in  use  with  decided 
success.  Although  such  a  unit  reji- 
resents  a  considerable  exjienditure. 
nevertheless  the  freedom  from  con- 
tamination w;is  Considered  sufficient 
to  compensate  for  its  cost.  The 
]iulp  frcim  the  (  )liver  filter  is  fed  to 
the  dryer  and  it  is  moved  the  length 
of  the  dryer  by  rakes  which  move 
eccentrically.  The  time  re(juired  for 
the  inilp  to  move  the  length  of  the 
dryer  is  about  2' 2  hr.  'fhe  drver 
\ields  a  product  containing  t^.8  per 
cent   moisture. 

.\Ithough  the  material  is  drv  as 
it  leaves  the  dryer,  it  is  in  a  form 
similar  to  lump  starch  which  disin- 
tegrates into  a  fine  jxiwder  under 
slight  pressure.  In  order  that  the 
white  lead  may  be  clelivered  in  a 
uniform  size,  the  feefl  from  the 
dryer  is  sent  to  a  three  roller  K.av- 
niond  mill,  'fhis  operation  is  not  a 
crushing  oper.ation  since  the  particle 
size  was  determined  bv  the  size  of 
the  i)reci]iitate  in  the  cell  :  it  is  essen- 
tially a  iHilverizing  ii]ieration.  This 
mill  is  ei|ui]iped  with  a  heated  air 
sn|i|ily  which  is  used  to  float  the 
product  of  the  mill  .and  to  insure  a 
complete  remov.al  of  moisture.  The 
air-floated  ])roduct  is  sent  to  the 
]i,acking  room  wdiere  it  is  ]iacked  into 
b.arrels  and  stored   for  deliverv. 

In  addition  to  the  d.ata  alre.adv 
given  in  this  article,  the  following 
operating  data  ,are  tabulated: 
Xew  anode  weight,  pounds  250.0 
.Scrap  .anode  weight,  pounds  75.0 
'I'ime   of   corrosion,   hours  85.0 

Current  efficiency,  ])er  cent  ''7.0 
Dried  product,  ])er  ct.  moisture  0.20 
Dryer  teiii]).,  max,  degrees  C.  120.0 


'file  product  obtainable  from  this 
]irocess  is  said  to  be  superior  to  that 
of  other  white  lead  processes.  Its 
merits  are  uniform  composition, 
exce]itional  purity,  and  remarkable 
hiding  jiower.  It  is  a  true  basic  car- 
bou.ate.  'fhe  product  of  this  y>TOC- 
ess  is  ,a  brilliant  white  due  to  its 
]iurit\-  and  fineness,  and  has  found 
considerable  use  where  a  pigment 
having  these  qualities  is  demanded. 
\\  ith  the  combined  efforts  of  the 
experimental  and  research  men.  and 
with  increased  demand  for  this 
product,  the  ex|)ansion  is  due  to  be 
unlimited  in  the  jiroduction  of  the 
ancient  and  modern  article  of  com- 
merce. 


DEVELOPMENTS  IN 
MECHANICAL    ENGINEERING 

I  L'liiitiinicd   train   [^di/r  ''."^  I 

creased  until  the  actual  boiler  heat- 
ing surface  is  only  about  12  jier  cent 
of  the  ste.am-geiierating-unit  heating 
surface. 

."~liime  idea  of  the  economy  eff'ect- 
ed  ill  central  stations  may  be  gained 
from  the  following:  in  1929,  the 
average  coal  consumption  per  kw.- 
br.  was  3.2  lb.;  in  1928,  1.8  Ih. ;  in 
1929  twenty  stations  averaged  1.5 
lb.  and  seven  stations  in  the  neigh- 
borhood of  1.0  lb. 

In  the  industrial  plant,  correlation 
of  steam  and  power  loads  have  made 
economies  exceeding  those  obtain- 
able from  the  highest  type  of  con- 
densing iilants.  The  ]iresent  practice 
is  to  start  with  the  ])rocess  load  and 
then  raise  the  steam  pressure  to  the 
point  where  all  the  ]iower  needed  is 
generated  as  a  by-product.  Under 
these  conditions,  when  utilizing  the 
entire  exhaust  in  process  work  or 
for  heating  purposes,  power  is  pro- 
duced on  a  basis  of  ajiproximately 
4CKK)  F,.  t.  u.  ]ier  kw.-hr.  as  against 
12,(KM:)  F.  t.  u.  for  the  most  efficient 
t\]ie  of  central  condensing  station. 

file  mercury  vapor  units  in  the 
Dutch  I'oiiit  Station  and  the  South 
Meadow  Station  of  the  Hartford 
F.lectric  Light  Company  are  in  regu- 
lar commerci.al  operation  and  it  is 
imrported  that  the  combination 
steam  and  mercury  process  at  these 
|ilauts  is  ]>roducing  a  kilowatt  hour 
on  a  heat  consumption  of  10,500 
H.  t.  u.  and  at  a  cost  com])arahle  with 
tli.at  of  the  best  straight  steam  sta- 
tions. \o  other  commercial  instal- 
l.ations  of  mercury-vapor  units, 
however,  ha\e  been  reported. 

Ciimbiiiatioii  coal-processing  and 
steam-power  plants  for  the  pur])Ose 
of  generating  electricity  through  a 
decrease   in   cost   of   boiler   fuel   bv 
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IN  THE  STEEL  FOUNDRY 


THE  oxy-acetylene  process  is  of  particular  impor- 
tance to  the  foundry  industry.  Its  use  has  enabled 
designers  and  makers  of  castings  to  accomplish  results 
otherwise  impossible. 

Oxy-acetylene  cutting  is  recognized  by  steel 
foundrymen  as  superior  to  all  other  methods  of  riser 
removal.  It  is  fast  and  economical.  In  addition  it  re- 
duces to  a  marked  degree  the  amount  of  machining 
necessary  to  the  casting  after  the  risers  are  cut  off. 
Reclamation  of  castings  by  oxwelding  is  a  na- 
tural adjunct  to  riser  cutting.  It  has  enabled  foundry 
operators  to  reduce  rejects  to  a  minimum.  Castings  so 
reclaimed  are  in  all  respects  equal  to  those  accepted 
upon  first  inspection. 

Oxy-acetylene  cutting  and  welding  are  routine 
production  steps  in  the  modern  foundry. 


From  time  to  time  the  oxy-acetylene  industry  is 
in  the  market  (or  technically  trained  men.  It 
offers  splendid  opportunities  for   advancement. 


JOHN  F.WILCOX 
Leland  Stanford  University  1921 
Crew  Soccer 


VINCENT  DRADDY 

Manhattan  College  1929 

Football  3  years 
Captain,  1928 

Class  Officer 

President  Letter  Club 


fOne  of  a  series  of  advertisements  featur- 
ing College  men  serving  this  Indus 


;;;:  l 


The  Linde  Air  Products  Company— The  Prest-O-Lite  Company,  Inc.,— Oxweld  Acetylene  Company— Union 
Carbide  Sales  Company— Manufacturers  oF  supplies  and  equipment  for  oxy-acetylene  welding  and  cutting. 


UNITS  OF 


UNION     CARBIDE    AND    CARBON 

30  East  42nd  Street  [IH3 


CORPORATION 

New  York,  N.  y. 
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jircicessini;  tlu'  cual  with  a  ruciivcry 
(if  h\|ir(i(lucts  have  rcachcil  the  ccnii- 
iiKTcial  stayv  in  cicvciii|iini.-nt  ami  a 
mimher  of  >niall  |ilains  have  liecn 
ill  operation  for  some  time  init  im 
data  are  availalile  as  to  their  com- 
mercial economy.  The  largest  iiroj- 
ect  ol  this  kind  is  the  low-tempera- 
tiire  carh<inization  and  ])o\ver  plant 
of  the  Industrial  Power  Corporation 
which  is  to  sii])]ily  electrical  jwnver. 
i^as  and  process  steam  to  the  manii- 
factiirini;  and  >tock  ward  district  of 
Chicago^ 

Progress  in  aeronautics,  machine 
shop  practice,  railroad  engineering, 
refrigeration,  heating  and  ventilat- 
ing, hydraulics,  materials  handling, 
textile  manufacturing,  iron  and  steel 
industry  and  in  the  other  numerous 
branches  of  mechanical  engineering 
has  been  fully  as  impressive  as  in 
the  |io\ver  generating  field  hut  lack 
of  s]iace  prevents  even  a  "high  spot- 
ting" of  the  more  important  im- 
provements. 


DEVELOPMENTS  IN 
CHEMICAL  ENGINEERING 

I  Cuiitiinicil   frmii  j^iUjc  ''3  ) 
Ten  years  ag(j  there  were  onlv  a 
few   small   plants   operating   in    this 
country.     Today,  there  are  a  do/en 
very  large  ones  and  the  production 


lit  ra\dn  is  increasing  hv  milliuns  ni 
pounds  each  year. 

The  increase  in  the  productinn  nf 
r;i\on  lias,  n\  course,  been  in  re- 
s]"inse  111  the  additional  demand  for 
tile  |iriiihict.  P)Ut  without  the  devel- 
iipnunts  liriiught  about  in  the  indus- 
try liy  chemists  and  chemical 
enginei'rs,  the  demand  for  the  jirod- 
nct  would  not  have  increased  so 
markedly.  Changes  in  process  have 
|iroduce<l  a  jiroduct  much  superior 
to  that  produced  a  few  years  ago 
and  these  changes  in  process  have 
also  lead  to  marked  reductions  in 
cost  of  production.  \\'e,  therefore, 
have  a  better  jiroduct  which  can  be 
sold  at  a  liiwer  jirice  and  these  two 
considerations  have  assisted  very 
materially  in  expanding  the  demand 
for  the  product. 

The  continued  expansion  of  the 
cracking  of  paraffin  hydrocarbons  to 
jiriiduce  marketable  gasoline  has 
been  due  to  the  ini])rovements 
brougiit  about  liy  the  chemical  engi- 
neers as  much  as  has  the  increased 
demand  for  the  product.  The  chem- 
ical engineer  has  lieen  concerned  in 
devising  more  economical  furnaces 
for  heating  the  oil  to  lie  cracked,  in 
designing  1  letter  heat  exchangers  to 
conserve  the  heal  in  the  hot  va]iors, 
.•md  in  designing  more  efficient  frac- 


lion.ating  columns  to  be  used  in  the 
pre|i;ir;ition  of  the  Imal  marketable 
]iriidiict.  lie  is  also  interested  in 
ile\eloping  new  processes.  It  i.s  mv 
o])inion,  however,  that  in  recent 
years  his  work  in  the  development 
of  new  ]5rocesses  has  amounted  to 
little  as  com])ared  with  the  improve- 
ments he  has  been  able  to  make  in 
]irocesses  alreadA-  developed  and  in- 
stalleil. 

It  has  been  im])ossibIe  to  com- 
ment, even  briefly,  on  all  of  the 
most  important,  recent  develop- 
ments in  chemical  engineering  in 
this  article.  I  have  attempted  to 
select  only  the  most  outstanding 
ones. 

The  chemical  engineer  in  recent 
\ears,  like  other  engineers,  has 
availed  himself  insofar  as  has  been 
practicable  of  automatic  methods  of 
control,  such  as:  devices  for  con- 
trolling temperatures,  pressures, 
flow  of  liquids,  flow  of  gases,  control 
of  moisture  content,  control  of 
thickness  and  weight  of  sheet  ma- 
terial being  fabricated,  etc.  These 
automatic  methods  of  control  have 
aided  materially  in  bringing  about 
cost  reduction  in  many  industries, 
and  it  is  along  such  lines  that  we 
may  exjiect  continued  development 
in    the   \-ears  to  come. 


Johns  Hopkins,  too  ... 

TAYLOR   STOKERIS 


Choice  of 
America's  Colleges 


Wherever  scientific  advance  is 
greatest,  whether  in  college,  hos- 
pital, or  industrial  plant . . .  where 
engineers  of  wide  and  accurate 
knowledge  demand  the  l>est  of 
combustion  machines  for  power 
and  heating . . .  there  you  w ill  find 
TAYLOR  STOKERS. 

Johns  Hopkins  University  and 
Hospital,  Baltimore,  Rid.,  world- 
famed  educational  and  medical 
center,  uses  TAYLOR  STOKERS 
in  its  model  heating  plant.  The 
selection  of  the  Taylor  Stoker  by 
this  great  insliliition  testifies  to  its 
efficiency, reliability  and  econouiy. 

Colleges  and  universities  through- 
out the  country  have  found  in  the 
TAYLOR  STOKER  a  combustion 
machine  that  sums  up  engineer- 
ing progress  in  the  power  plant. 


AMERICAN    ENGINEERINC;    COMPANY 


2-1-11    A  r  a  ni  i  n  g  o    Avenue 


1>  h  i  I  a  d  e  I  It  li  i  a  .    Pa. 
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CHARLES  W.  HILLS 


CHARLES  W.  HILLS,  Jr 


THF   FIRM  ()!• 

CHARLES  \\\   HILLS 

PATENT,  TRADK   MARK, 

COPYRIGHT  AND 

UNFAIR  COMPETITION   EAW 


I414    MONADNOCK    BriI.DING 

CHICAGO 


Telephone,  Harriso)!  6/-;o 
Cable  .-iddress,  Hillsjord,  Chicago 


135  Tons  of  Steel 
in  Generator  Rotor 

Rutur  turgiiii;  fur  115,UU0  k.w.,  18(111  r  !■-  ni  Alli^- 
Chaliners  Turbo-Generator.  This  is  proliaMy  tlu-  laryc^t 
steel  forging  ever  made,  being  approximately  4i  feet  in 
length  and  weighing  269.000  pounds. 

The  completed  unit  will  be  installed  at  the  Waukegan 
plant  of  the  Public  Service  Company  of  Xdrthern  Illi- 
nois, and  will  be  the  fifth  large  .Mlis-Chalmers  unit  in 
this  plant,  previous  units  being  rated  25.0(n  k.  w..  TtS.'.K' 
k.  w.,  50.000  k.  w.  and  65,000  k.  w. 

Allis-Chalmcrs  now  has  on  nrder  larsje  ."^trani  Tiu-1un<' 
Units  totaling   nearly  600.000  borscpouir. 


/^LLIS-CHALMERS  M^NUF/ICTURINGrO. 

I  Mlt-WAUKCe.   WIS.    U.S.A.  >• 


"How  can  I  best  inspect 
recision  tools  ?  ^^ 


p 


A  manufacturer  said  to  us:  "1 
must  measure  a  number  of 
templets  frequently.  Great  .ac- 
curacy is  imperative.  An  optical 
method  may  speed  up  the  process 
.  .  .  ■■  The  B.  &  L.  Toolmakers' 
Microscope — used  in  many  other 
industries  —  was  the  simple  solu- 
tion to  this  problem. 


In  e\ery  phase  of  industry  special 
optical  instruments  are  solving 
problems  of  inspection  and  pro- 
duction control  better  and  more 
economically.  Bausch  &  Lomb 
scientists  have  studied  many  in- 
dustrial fields.  Their  experience 
may  be  invaluable  to  you.  Call 
on  them. 


BAUSCH   &    LOMB   OPTICAL   CO. 


63  5  St.  Paul  St.    m 


Rochester,  N.  Y. 


T 


xetev- 


M*^    ,    avane^'    ,  specie         ran 


Taylor 


OK-5 


Thf  <>1\  I II  SENSE  of  Industry 


Temperature 
M  n  s  t  r  n  m  e  n  t  s 


INDICATING       RECORDING        CONTROLUNG 
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Armour  Institute  of 
Technology 

Chicago 


The  College  of  Engineering 
Offers  Courses  in 

ELECTRICAL  ENGINEERING 

MECHANICAL  ENGINEERING 

CIVIL  ENGINEERING 

FIRE  PROTECTION  ENGINEERING 

CHEMICAL  ENGINEERING 

ARCHITECTURE 

These  courses  are  each  four  years  in  length 
and  lead  to  the  degree  of  Bachelor  of  Science 

COMPLETELY   EQUIPPED   SHOPS 
AND   LABORATORIES 


The  Institute  Bulletins 

Will  be  Sent  on  Application 


DEVELOPMENTS    IN 
ELECTRICAL  ENGINEERING 

(  C  iiiitliiuril  from  payc  92) 

I'liof  hi,L;hiT  voltajjcs  have  helped 
t(i  ]ir(jm(ite  consolidations  of  gener- 
aiini:;  -systems  throu<(h  interconnee- 
liim  Ml  that  ijreater  economy  in 
o]ieratioii  and  im])roved  reliability 
are  hoth  ]iossililf.  As  a  result,  we 
have  less  than  halt  as  nianv  electric 
power  and  li,i,dit  coinjianies  as  we  had 
ten  years  at,'o. 

In  the  field  of  transporatation,  the 
develo]jments  have  not  been  as  rapid 
as  in  some  other  lines.  The  electri- 
fication of  railroads  has  not  prog- 
resst'd  ;is  rapidlv  as  nianv  electrical 
eni^ineers  have  desired,  hut  there 
has  l)een  some  development,  particu- 
larl\  in  the  use  ol"  hii;h-vohajL;e  di- 
rect-current. \\  e  have  now  reached 
;i  value  of  ,\()l  10  volts  between  the 
trolley  and  rail.  A  contribution  to 
that  dewlopment  has  been  imi^rove- 
nients  in  the  design  and  size  of 
mercury  arc  rectifier  which  makes 
these  high  voltages  attainable  easily 
and  economicallv. 

As  a  partial  substitute  for  electri- 
fication of  steam  railroatls,  we  have 
developed  gas.  electric  and  Uiesel- 
electric  locomotives.  These  locomo- 
ii\es  have  shown  improved  economy 
over  the  steam  locomotives  and  the 
s.anie  idea  has  been  applied  in  buses 
for  public  transportation.  In  street 
r;iilriiad  practice  the  recent  tendency 
has  been  toward  lighter  weights. 
greater  speeds  and  more  comfortable 
seating  in  cars  for  surface  transpor- 
tation. A  further  development 
where  traffic  is  light  is  the  use  of  the 
one  man  type  of  car.  Most  of  these 
changes  have  been  stimulated  by  bus 
competition.  In  vertical  transporta- 
tion b\-  elevators  and  hoists  the  qual- 
it\    of   the   service  has  been  greatly 


A  name  which  for  years  has  identi- 
fied the  finest  tapes  and 
rules  on  the  market, 
regardless  of  price. 


/UFKIH 


fUFKiN 


/UFKIN 


UFKiN 


Let 

us  send 

you  Catalog 


THE /uFKiN  Rule  Qo. 

SAGINAW.    MICH. 
106  LAFAYETTE  ST  .  NEW  YORK 
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Settioilnl  vien:  Fig.  106  Jenk. 
SumhrJ  Br,',:^t  Cl«be  Val 
Arrow   iiidicules 


,bU, 


On  guard! 


A  skillful  fencer  with  a  good  blade  presents  an 
ever  alert  guard  to  every  thrust  of  an  adversary.  It's 
the  combination  of  expert  fencer  and  good  blade 
that  wins. 

Another  winning  combination  ...  a  combination 
that  makes  a  trustworthy  guard  for  ever)-  piping . . . 
is  a  Jenkins  Valve  with  a  Jenkins  Disc.  When  a 
Jenkins  Valve  is  closed,  it's  the  specially  com- 
pounded, renewable,  resilient  disc  which  presents 
an  impassable  guard  to  the  flow  of  any  fluid. 

Jenkins  Valves  of  the  globe,  angle,  cross,  check 
and  "Y"  rj'pes  are  fitted  with  a  Jenkins  Disc  of 
the  compound  exactly  suited  to  the  service  .  ,  . 
whether  hot  or  cold  water,  steam,  solvents  or 
process  fluids. 

Send  for  a  booklet  descriptive  of 

Jenkins   Valves  for  any  type  of 

building  in  ivhuh  yon  may  be 

interested. 

JENKINS  BROS. 


so  White  Street  .  .  .  New  York,  N.Y. 
52  1  Atlantic  Avenue  .  .  .  Boston,  Mass. 
1 }}  Nu.  Seventh  Street  .  Philadelphia.  Pa. 
t.46  Washington  Boulevard    .    Chicago,  III. 

JENKINS  BROS.,  LIMITED 
Montreal,  Canada  London.  England 


Jenkins 

VALVES 

Since  1864 


Automatic  Lubrication 

—for  all  units  in  the  column,  the  driving 
clutch,  and  the  knee  mechanisms  of  the 

Brown  &  Sharpe  Standard 
Milling  Machines 


THE  lubrication  system  of  the  Standard 
Milling  Machines  is  an  important  as- 
surance of  a  long  lifetime  of  efficient  per- 
formance. 

Filtered  oil  is  automatically  supplied 
to  all  bearings  within  the  column  and  in 
the  driving  clutch  by  a  plunger  pump, 
assuring  ample  lubrication.  A  gauge  on  the 
side  of  the  column  indicates  the  pressure. 
A  separate  pump— cam  driven-- supplies 
oil  to  the  knee  mechanisms. 

This  assurance  of  plenty  ot  oil  to  all 
moving  parts  increases  the  life  of  the  ma- 
chine and  eliminates  the  uncertainties  ot 
hand  oiling. 

BROWN  ^  Sharpe 

BROW.N&SHARPEMFG.CO.  (llMj  PROVIDENCE,  R.  I.,  U.  S.  A. 


Please  iiiciitioii   riir  .Iniionr  lliKiiiwrr 
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imprdxril  with  an  ilK■r^■^l^in^  teiul- 
L-iic\'  til  aiitiimatic  Iratun-s  >uch  a^ 
i-nni|>Irtcly  autnnialic  rlcvalnrs  (ir 
autiiinatic  Icwllim^  at  flnurs  when 
thirr  arc  ii]icratiir>  and,  in  ca^c  ni 
hoivi-,  (if  antiMiialic  unldailing 

In  a\iatinn.  i-'lcctnc  (.-nvii;)  ha-. 
I'luiiii]  a  lic'lcl  111  many  a]i])licaliiins. 
(  »iK-  111"  tiK'  th'st  \\a>  the  HL;htinL;  nf 
landing  licliis  and  nf  laiK-s  mi  that 
niyht  llyinj,'"  hccanic  practical.  In 
additiiin,  a  ntiinhcr  nt  instrnniciits 
haw  liccn  (lc\rlii]n(l  mi  that  in  cnn- 
iifctidii  with  radiii  it  liccnnics  ]»>■>- 
sililr  to  leave  a  flyin,<;  licld  and  land 
in  a  flit;".  Since  the  Ut'^  has  lieeti 
recii!;iii/ed  a>  aviatiim's  wnrst  en- 
emy, the  electrical  develnpments 
which  h.ave  fmtnd  the  danqer--  dI 
tl\in|;  in  fn.u  are  uf  great  impor 
tance. 

riiere  h.i\e  lieen  m.an\-  imprnxe- 
nients  ;ind  ijevehipments  uf  a  miimr 
natiire  dltritiL;  the  past  decade,  siinie 
of  which  ha\e  reached  cimsiderahle 
comniercial  value.  .Xmuni.;  these  may 
he  mentidiied  the  electrical  methdd 
of  iiiakin,!^  nriyin.al  ]ih(in<i<;ra]ih  rec- 
ords, ddie  Inlie  .ampliliers.  iirij.;in,ally 
develii]ied  fur  r.nlin,  were  here  pnt 
to  aiKither  UM'  so  that  a  I  letter  me- 
chanical  record   was  olit.ained.      An- 


iitlier  de\  (li  i|inient  cmisisted  in  niak- 
inL;  the  record  photographicall)-  on  a 
c(intinuon--l\    nio\int;  lihii. 

In  the  ca^e  of  the  mech.inical  rec- 
ord, reproduction  conld  he  ohtained 
ni  the  nsn.il  mechanical  wa\  or  an 
electrical  "|iick-up"  could  he  n^ed 
feeding  into  tnhe  ani]iiiliers  with  the 
ontpnt  going  to  a  Imid-speaker.  In 
the  c.l^e  of  the-  |ihotographic  record, 
the  scrxiees  of  the  photo-electric  cell 
were  called  for.  ddiis  light-sensitive 
dexice.  known  tor  m,in\-  vear>,  he- 
c.inie  jiractic.al  when  it  cmild  work  in 
conjnnction  with  sensiti\e  ampliliers. 
Idle  conihination  tlin>  made  |iossilile 
Miinid  reproduction  from  jihoto- 
gr,i]ihic  records.  J'.oth  of  these 
iinthi»N  of  soiniil  reprodnction  have 
hel]ie<l  to  m.ake  ]iossilile  the  "lalk- 
iiiL;  nio\ies"  and  therelw  start  a 
r,i|iidl\   i^rowing  indil^trv. 

It  m.i\-  he  added  that  the  ]ihoto- 
eleclric  cell  w  ith  associated  am]ililier-. 
h.is  fonnd  man\'  useful  ajiplications 
snch  .as  measuring  the  crnidh'-|iowcr 
of  lam]is,  counting  ohjects,  sorting 
thinL;s  .according  to  shade,  tnnhng 
on  and  off  lights,  etc.  Terhajis  its 
most  striking  .a]i]ilicalion  h.as  heen  in 
connection  with  television  and  in  the 
tr.insinissiiin    of    jiictnres   and    other 


facsimile  copies  either  hy  wire  or 
l)\  r.adio.  dhe  idea  of  transmitting 
]iictnres  hv  wire  is  old  hut  it  liecame 
pr.ictic.al  onlv  recently. 

.\nother  line  of  ilevelopment  has 
heen  in  the  use  of  high-f rei|iieiicy 
currents  to  act  as  carriers  in  com- 
munication over  wires.  Their  use 
has  m.aik-  it  possihle  to  have  a  large 
mimher  of  ■'channels"  for  telephone 
and  telegra])h  niesages  over  one  pair 
of  wires.  The  scheme  has  also  heen 
.id,i|ited  to  inter-communication  h_v 
power  lines  and  h.as  heen  tried  ex- 
pi'iiinent.allv  for  hroadcasting  over 
wires. 

It  is  not  ])ossihle  in  the  hrief  .sjjace 
allotted  to  this  article  to  discuss  all 
phases  of  recent  electrical  progress. 
Ihe  growth  of  electric  welding,  the 
im]irovements  in  switches  and  light- 
ning arresters,  the  etTect  of  studies 
with  oscillographs,  the  continuous 
loading  of  suhniarine  cahles.  and 
m,in\-  other  things  not  mentioned 
h,i\e  coiitrihuted  to  a  decade  of  elec- 
trical (kwelopmeiit  ,at  a  rate  never  he- 
fore  experienced.  Iduis,  as  we  pause 
to  look  hackward,  we  ohserxe  that 
we  .are  progressing  with  increasing 
swiftness;  and  as  we  glance  ahead, 
we  see  no  tendencv  to  slow  down. 


18  5  5 


SEVENTY-FI     FTH 


ANNIVERSARY 


19   3   0 


Harnessing  Niagara  Falls  to  the  washing  machine 


Cheaper  pdwer!  Groping  after  this  modern  touchstone  to 
wealth,  deluded  inventors  slaved  over  perpetual  motion 
machines  .  ,  ,  informed  inventors  evolved  the  turbine  .  .  . 
broad  visioned  men  harnessed  the  rush  of  waters  ,  ,  ,  en- 
gineers raised  pressures  and  temperatures  to  produce  more 
power  without  corresponding  increases  of  cost. 

While,  step  by  step,  this  progress  has  taken  place,  the 
man\'  men  who  have  contributed  to  it  could  not  know 
whatf'ar-reachingresultsit  would  have.  Now  the  ultimate 
boons  grow  clear.  Water  power  development  becomes  a 
national  policy,  steam  bids  fair  to  rival  water  power  for 
cheapness,  economically  produced  power  brings  more 


plentiful  goods,  lights  houses  and  hauls  crowds  in  cities, 
is  carried  to  rural  sections  to  lift  washday  drudgery  from 
farm  women's  shoulders. 

Among  the  many  industrial  victories  that  are  behind  this 
revolution,  noneis  more  important  than  wider  knowledge 
of  piping  materials  and  better  materials.  One  of  the  highly 
prized  chapters  of  our  history  is  the  contribution  that  Crane 
research  and  valve  engineering  has  made  to  the  general 
advance.  The  results  of  this  research  are  embodied  in  a 
Crane  book.  Pioneering  in  Science.  It  is  a  fascinating  story 
of  engineering  development  and  a  valuable  reference  work 
for  engineering  students,  A  request  will  bring  you  a  copy. 


^CRAN  E' 

PIPING  MATERIALS  TO  CONVEY  AND  CONTROL  STEAM,   LIQUIDS,  OIL,  GAS.   CHEMICALS 

CRANE  CO  .  GENERAL  OFFiCES     836  S.   M  iCH  IGAN  AVE. ,  CHICAGO 
NEW  YORK  OFFICES:  23  W.  44TH  STREET 

Branchts  jnJ  &.'fi  Ojpta  f.  0,:c  HurJrrJ  and  Ninny  Cilirs 


Fittings 


I'tcasi.  iiiciilii'ii  'flic  Annotir  Eiujiuccr 


March.   1930 


THE  ARMOUR  ENGINEER 


123 


This  Man  ^ 


I  who  calls  on  you 


You  like  his  quiet  enthusiasm,  but  you  like 
even  more  his  complete  and  competent 
answers  to  your  questions.  And  you  admire  his 
assurance  in  making  equipment  recommendations, 
in  detailing  performance  characteristics,  in  quot- 
ing prices  and  deliveries,  because  hequite 
evidently  knous  his  subject. 

What  is  his  authority  so  thor- 
oughly to  commit  his  house?  What 
is  the  basisofhispositive  knowledge? 
Just  this  ...  he  is  a  Worthington 
post-graduate. 

He  and  his  colleagues,  in  Worth- 
ington engineering,  production  and 
sales,were  recruited  from  the  gradu- 
ates of  representative  technical 
schools.  They  dofifed  their  caps  and 
gowns  for  overalls,  laid  down  their 


WORTHINGTON 
PRODUCTS 


PUMPS 
COMPRESSORS 


DIESEL  an</ GAS  ENGINES 
FEEDWATER  HEATERS 


J^iteralurf  on  'l{equeil 


sheepskins  for  machinists'  tools,  and  gladly  spent 
many  monthsin  the  Worthington  plants  at 
Harrison,  Holyoke,  Buffalo  and  Cincinnati.  They 
took  a  thorough  post-graduate  course  in 
Worthington  Engineering.  When  they  finished, 
they  were  Worthington  men  in  fact  as  well  as  in 
name.  It  is  significant  that  76  out  of  every  hundred 
of  these  candidates  becomeperman- 
ent  Worthington    representatives. 


.  .  .  And  it  is  important  to  you 
that  the  Worthington  organization 
is  inbued  throughout  with  a  spirit 
of  precise  engineering  information, 
supplemented  by  a  practical  know- 
ledge  of  exactly  what  Worthington 
products  signify  and  what  they  are 
built  to  accomplish. 


WORTHINGTON   PUMP  AND  MACHINERY  CORPORATION 

Worki:     Hurriion.S.  J.  Cincinnati.  Ohio  Buffalo.  S.Y.  Holyoke.  Mais. 

Offices:  2  Park  Avenue,  New  York,  N.  Y. 
GENERAL  OFFICES:  HARRISON.  N.J. 


DALLAS 
DENVER 
BUFFALO       CLEVELAND       DETROIT 

Branch  Offices  or  Represenlalii 


Dislricl  Sales  Offices: 

LOS  ANGELES         PHILALIELPHIA       ST.  PAUL  SEATTLE 

N  NEW  ORLEANS       PITTSBURGH  SALTLAKECITY    TULSA 

CITY       NEW  VOKK  ST.  LOUIS  SAN  fRANClSCO    WASHINGTON 

Principal  Cities  of  all  foreign  Countries 


WORTHINGTON 
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KOEHRING 

Pavers.  Mixers;  Power  Shovels,  Pul 
Sho*  els,  Cranes,  Draglines;  Dumptors 

INSLEY 

Excavarors;  Concrete  Placing 

Equipment;  Cars,  Buckets, 

Derricks. 

T.  L.  SMITH 

TiltinE  and  Non-tiltinj;  Mixers. 
Pavers,  Weigh-Mix. 

PARSONS 

Trench  Excavators,  Backfillers. 

C.  H.  &  E. 

Portable  Saw  Rigs.  Pumps, 
Hoists,  Material  Elevators. 

KWIK-MIX 

Mixers  — Concrete.  Plaster 
and  Mortar. 


LEADERS 

Join  for  Greater  Service 
To  the  Enqinecr-Duilder 


THE  Koehring  Company,  well  known  among  stu- 
dent engineers  for  its  leadership  in  the  manufac- 
ture of  concrete  pavers  and  mi.\ers  and  its  activ- 
ity in  concrete  research,  has  combined  with  the  Insley 
Manufacturing  Company,  T.  L.  Smith  Company,  Parsons 
Company,  C.  H.  8C  E.  Manufacturing  Company,  and  the 
Kwik-Mix''Concrete  Mi.xer  Company  to  form  the 
National  Equipment  Corporation. 

Each  one  of  these  companies  has  been  a  pioneer  and  a 
leader  in  its  field — each  one  is  a  familiar  name  wherever 
construction  work  is  in  progress  the  world  over.  Their 
products  of  quality  have  exemplified  the  integrity  of  each 
organization  and  brought  confidence  over  a  long  period 
of  years. 

Now  thev  are  united  in  National  Equipment  to  give  still 
greater  service  in  manufacturing  construction  machinery 
of  super-quality.  In  this  greater  organization  coopera- 
tive engineering  and  research  become  a  realization  — 
N.  E.  C.  is  an  operating  unit  with  greater  facilities  to 
develop  and  perfect  construction  equipment.  It  is  a 
pioneering  step  for  increasing  achievement. 


National  Equipment 
Corporation  miz%%%^-s 


I'lcasr  uicntioii   The  Aniunir  liiui'uiccy 


rmour 


nnounces  a 


New  Star  Ham 

achieved  by  the  revolutionary 

**  double -F'  process  of  flavor -control 

...FIXED  •FLAVOR. 


THERE'S  a  Star  Ham  in  your  dealer's  ice-box  today 
that  is  as  new  as  this  magazine  ...  as  different  from 
your   previous  conception   of   ham    as   oranges   are 
from    grapefruit.     Armour's   Star   Ham    has   been    born 
anew! 

You  probably  thought  it  simply  impossible  to  im- 
prove the  flavor  of  Star  Ham.  It  was  tender,  tasty,  and 
tempting — all  a  ham  could  be.  But  Armour  and  Com- 
pany, with  the  responsibility  of  leadership,  wasn't  satis- 
fied to  stop. 

We  have  developed  the  "double-f"  process  of  cure 
and  smoke.  "Double-f  "  means  Fixed* Flavor,  a  scien- 
tific process  of  flavor-control,  as  changeless  as  the  fixed 
stars.  Every  one  who  has  tasted  the  result  says  "The 
new  Star  Ham  is  the  best  ever!" 

Try  a  Star  Ham  for  dinner  tomorrow.  Notice  how 
pink  and  plump  it  is.  Notice  the  nice  proportion  of  lean 
to  fat.  Cook  it  m  the  regular  way.  \\^^  can  predict  your 
verdict.  You  will  say  "Star  "  to  your  dealer  from  now 
on.    Armour  and  Company,  Chicago. 


Armour*s  Star  Ham 

with  the  Fixed  •  Flavor 


A  comparison:  the  big  shove/;  the  prefrous 

record  size:  and,  in  solid  black,  the  standard- 

size  excavating  shovel 


GENERAL 
ELECTRIC 


WZ'i 


odf  One-man  shovel 
9  Stories  High 

ONE  man  easily  controls  the  excavating 
operations  of  the  world's  largest  shovel, 
now  stripping  coal  at  Duquoin,  Illinois.  Yet 
this  shovel  weighs  as  much  as  20,000  men. 

Its  15-cubic-yard  dipper  can  pick  up,  at  one 
bite,  enough  coal  to  heat  a  good-sized  dwelling 
for  a  year  (about  16  tons).  The  highest  point 
on  the  shovel  equals  the  height  of  a  nine-story 
building. 

General  Electric,  a  leader  in  the  application  of 
electric  power  to  industry,  installed  the  electric 
equipment,  aggregating  5500  horsepower. 

The  planning,  testing,  and  distribution  of  elec- 
tric equipment  are  largely  the  work  of  college 
men  who  are  members  of  the  General  Electric 
organization. 


JOIN     US     IN'     THE    GENERAL      ELECTRIC    HOUR,      BROAD- 
CAST   EVERY    SATURDAY    AT    9    P.M.,    E.S.T.     ON     A 
NATION-WIDE      N.B.C.     NETWORK. 


GENERAL 
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Building,  San  Francisco,  Cal.  Geo.  H.  Kelham,  Architect 

Equipped  with  Otis  Signal  Control  Elevators 

Since  the  Days  of  '71 

San  Francisco  has  grown  into  a  great  metrop- 
olis since  1871,  when  its  first  elevator  was 
installed  in  a  photograph  gallery  on  Mont- 
gomery Street .  .  .  Otis  Elevators  have  been 
an  important  factor  in  this  expansion  be- 
cause the  development  of  the  modern  city  of 
tall  buildings  was  made  possible  by  the  safe, 
high-speed  elevator.  .  .The  world's  first  safe 
elevator  was  an  "Otis." 


OTIS   ELEVATOR    COMPANY 

OFFICES      THROUGHOUT      THE      WORLD 
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TIME-THAT  TOUGH    OLD   TESTER-FINDS 
A    FOE   THAT    FIGHTS    HIM   OFF 


Many  generations  ago.  Time — That  Tough  Old  Testei — began  his  Fight 
with  genuine  puddled  wrought  iron.  Against  that  sturdy  metal  oF  which 
Reading  5-point  pipe  is  made.  Time  First  used  his  most  potent  weapon, 
corrosion. 

Year  after  year  aFter  year,  Time  poured  his  corrosive  mixtures  over  and 
through  5-point  pipe  trying  to  set  in  action  the  destruction  which  men 
call  rust.  But  no  loop-holes  could  Time  Find — Filaments  oF  silicious  slag 
barred  the  way.  Only  pipe  made  oF  genuine  puddled  wrought  iron  has 
proved  that  it  can  thus  Fight  oFF  the  test  oF  Time — the  only  conclusive 
pipe  test  known. 

Make  your  First  cost  of  pipe  the  last  cost,  avoiding  damaging  leaks,  by 
insisting  on  Reading  genuine  puddled  wrought  iron  pipe. 

READING   IRON   COMPANY,  Reading,  Pennsylvania 


for  Xour  Protection 
This  Indented  Spiral 
Forever  Marks 


■^^)mmm\l^i<^k- 


R  GENUINE  PUDDLED  WROUGHT  IRON  ^Hi 
EADINC  PIPE 
DIAMETERS  RANCIMO         FROM       '/6      TO       20      INCHES      ^^^B 


Science    and   Invention    Have    Never    Found  a    Satisfactory    Substitute    for    Genuine    Puddled     Wrougl)t    Iron 
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W  HAT     YOUNGER      COLLEGE      MEN      ARE      DOING      WITH      WESTINGHOUSE 


(Equipping 

A  Cathedral  of 

Learjiing 

for  the  University 

of  Pittsburgh 

Nine  years  ago  the  University 
of  Pittsburgh,  then  a  hundred 
and  thirty-six  years  old,  faced 
an  urgent  need  for  larger  quar- 
ters. To  extend  its  restricted 
campus  was  almost  out  of  the 
question,  for  a  city  had  built 
up  around  it.  The  logical  direc- 
tion for  expansion  was  into 
the  air. 

American  business  had  long 
before  faced  the  same  situation, 
and  met  it  with  the  skyscraper. 
But  no  conventional  business 


building  would  satisfy  here. 
Chancellor  John  Gabbert  Bow 
man  envisioned  a  Cathedral  of 
Learning,  an  edifice  that  would 
express  the  essential  self  of  the 
steel  center  of  the  world,  a 
structure  with  more  power, 
more  spirit  of  achievement  and 
reverence  in  it  than  had  ever 
before  been  attempted.  A  great 
architect  put  his  soul  into  the 
making  of  the  plans.  Leading 
suppliers  were  called  on  for  the 
materials  for  the  realization  of 
Chancellor  Bowman's  dream. 
To  Westinghouse  engineers 
came  the  assignment  of  provid- 
ing the  electrical  and  elevator 
equipment  for  this  great  struc- 
ture. Recognized  as  a  great 
clearing  house  for  electrical 
development,  the  Westing- 
house  organization  draws  inter- 
esting assignments  in  every 
field  of  human  activity. 


H.  J.  PETERSON 

E.N.BALDWIN 

R.  A.GAUT 

H.  O.  KOEHLER 

Washington.   26 

£.igm«,<,/.\(«lia...<:<il 
D«ign 

OIlcBC  '25 

AppUcauon  Etigir.(cr 

Conlrul  Engmeer 

Field  Engineer 

Conrrul  £»igmecT 

Westinghouse  ^ 
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A  Century  of  Progress 

By  A.J.  Lenke,  '31 
Student  in  the  Department  of  Fire  Protection  Engineering 


kL'KIXti  the  middle  nionlh^ 
(it  the  year  1933,  leaders  in 
the  world  of  thought  and  in- 
dustry will  display  a  structure  which 
will  express,  in  exceedingly  clear 
terms  and  form,  the  achievements  of 
science  that  have  heen  responsihle  so 
largelv  for  the  henetits  which  the 
human  race  now  enjoys.  This  event. 
— The  Chicago  World's  Fair  Cen- 
tennial Celehration. — has  been  in  the 
])rocess  of  development  for  nearly 
two  years.  For  the  birth  of  the  idea, 
the  sponsors  of  the  Exposition  are 
indebted  to  a  few  far-sighted  men 
and  women  who  realize  that  the 
world  has  progressed  so  rapidly  and 
so  far  in  the  past  one  hundred  years 
that  noteworthy  recognition  should 
be  made  of  the  fact. 

Because  the  United  States  has 
risen  from  a  minor  place  among  the 
])Owers  of  the  world  to  one  of  great- 
ness in  science,  finance,  commerce, 
education,  sports,  and  the  arts,  it  be- 
hooves the  entire  world  to  take  cog- 
nizance of  the  serious  purpose  which 
tmderlies  the  Fair  to  be  held  in  193.^. 
(  )riginally  conceived  as  a  celebration 
of  the  one  hundredth  anniversary  nt 
the  birth  of  Chicago  as  a  munici- 
])ality.  the  idea  has  grown  to  be  one 
of  international  importance.  It  was 
one  thing  to  celebrate  the  birthda} 
of  a  citv.  which  now  ranks  as  the 
third  largest  in  the  world,  but  ([uite 
another  to  commemorate  one  hun- 
dred years  of  scientific  accomplish- 
ment. Therefore  the  original  name 
of  the  ])roposed  Exposition. — Chi- 
cago World  s  Fair  Centennial  Cele- 
bration of  1'133. — was  changed  to 
"A  Century  of  Progress",  the  more 
nearlv  to  define  the  outgrowth  of  the 
original  idea. 


In  the  record  of  world  events,  the 
fact  that  the  City  of  Chicago  has  be- 
coine  a  giant  among  the  cities  of  the 
earth  in  the  short  span  of  a  century, 
sinks  into  insignificance  when  coni- 
])ared  with  the  fact  that  the  city  is 
now  recognized  as  the  heart  of  the 
nation.       (  )ne    hundred    years    ago 


./  i\-iiliir\  ,'f  I'ro:^i\-ss:  Surely 
;/>■;■,■;•  before  luis  there  heeii  a  like 
l^erieid.  during  which  sueli  radieal 
ehani)es  have  taken  I'laee.  I'rii:^- 
ress  has  been  made  in  many  fields: 
in  Education,  in  Philosof^hy.  in  Art. 
in  Law.  and  in  others,  but  amonii 
iill  these,  firogress  in  Science  has 
been  by  far  the  )nost  remarhahle. 
kei'olutionary  discoveries  in  Science 
and  their  common  ap/'lication  ha:e 
affected  life  today  more  than  all 
of  the  others  together.  What  is 
the  Fair  then,  but  a  tribute  to  the 
scientist  and  the  en<iineer:  men  leho 
/hirv  done  so  much  for  modern 
eivUi=alion. 


Chicago  was  a  frontier  settlement; 
todav  it  has  a  population  of  over 
three  million  ])ersons.  In  the  dis- 
tricts immediately  surrounding  the 
cily  limits  there  is  a  jiojnilation 
which  brings  the  total  of  human  in- 
h;ibitants  to  nearly  five  million. 

l!v  virtue  of  the  importance  of  its 
geographical  location,  of  its  being 
the  focal  point  of  habitation,  of  its 
triumph  over  adversities  of  major 
ini])ortance.  and  of  its  struggles  to 
iissume  a  ]ilace  among  the  leaders  in 
industri;d  ;ichievemcnts.  as  well  as 
;imong  th<ise  communities  which 
have  ;ici|uired  a  reputation  lor  cul- 
ture. Chicago  becomes  the  logiral 
iilaci-    in    which   the   ]irogress   of   the 


world  during  the  past  century  can 
best  be  shown.  In  a  large  measure, 
the  growth  of  its  second  city  has 
been  a  product  of  the  growth  of  the 
United  States  and  the  national  de- 
velopment to  the  westward.  The 
present  center  of  jjopulation  of  the 
United  States  is  about  one  hundred 
and  fifty  miles  south  of  Chicago; 
the  center  of  agriculture  is  aliout 
two  hundred  miles  southwest  of  the 
city ;  and  the  center  of  industrial 
])roduction  is  only  twenty-five  miles 
southeast.  Can  there  be  any  doubt, 
therefore,  as  to  the  selection  of  Chi- 
cago as  the  strategic  location  for  a 
great  world  event  ? 

For  the  main  theme  of  the  Expo- 
sition, science — both  pure  science 
and  science  as  applied  to  industr)' — 
was  chosen.  The  aid  of  the  National 
Research  Council  was  solicited  and 
th;tt  l)od\-  in  turn  appointed  a  com- 
mittee of  about  forty  outstanding 
scientists  to  act  as  heads  of  sub- 
committees. They  as  chairmen  ai>- 
])ointed  other  noted  scientists  in  the 
varied  fields  of  research,  and  con.se- 
ipientlv  there  are  now  over  four 
hundred  of  these  men  devoting  a 
large  |)roportion  of  their  time  and 
thought  to  means  whereby  the  theme 
or  ])hilosophv  of  the  Exposition  may 
be  best  interpreted  for  "show  pur- 
poses." 

The  actual  exhibits  of  ".\  Cen- 
turv  of  Progress"  will  be  the  ])rod- 
uct  of  scientific,  industrial,  and  social 
;igencv.  organized  in  functioning  for 
tile  i>romotion  of  industry  and  the 
betti'rment  of  human  beings,  r.ather 
than  for  the  advancement  of  com- 
|H'titi\'e  individn.-il  interest-;.  In  other 
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\\(i  r  il  -  .  I  li  e 
Wni-l.Ts  l-air 
..t  1",^3  will 
IKlt  111-  iif  the 
)iatteniiif  fur- 
ni(.T  fairs,  in 
that  it  will  lint 
"^"^      ^  I)!.-  of  ciiiiipcti- 

tivc  trade  ex- 
hil)its.  Ui  necessity,  the  l-lxiiiisiticMi 
must  retain  many  of  the  features  <if 
the  past,  althousjh  l^nnisht  up  in 
(late  an<l  niddernized.  These  will 
!ia\e  til  (111  with  the  landscaping  and 
litjhtiny;  etYects.  with  the  amusement 
features,  and  with  the  presentatinn 
of  the  products  and  industries  of 
various  nations.  However,  the  ex- 
hibits themselves  of  the  "Century  of 
Prosjress"  of  1933,  portraying  the 
relation  of  science  to  advancement, 
will  he  totally  unlike  any  interna- 
tional exhiliition  ever  lieheld  by  man. 
The  relation  of  foreign  govern- 
ments to  "A  Century  of  Progress" 
remains  to  be  determined  by  those 
governments  and  the  peoples  whom 
thev  serve.  No  other  object  appears 
more  important  than  the  use  of  the 
Centennial  Celebration  to  advance 
the  cause  of  international  peace  and 
to  foster  more  intimate  knowledge 
of  other  lands  among  the  people  of 
the  United  States. 

In  the  science  dis])lays  there  will 
l)e  no  consideration  of  national  or 
territ(jrial  boundaries.  The  story  of 
each  branch  of  science  will  be  told 
as  a  story  of  a  debt  of  humanity  to 
pioneers  and  developers  without  re- 
,gard  to  nationality.  It  is  desirable, 
however,  that  the  exhibits  of  for- 
eign nations  shall  follow  the  general 
pattern  of  exhibits  front  the  United 
States,  in  so  far  as  this  shall  be 
found  apiilicable.  apiiropriate.  and 
practical. 

The  general  ]ilan  for  "A  Century 
of  Progress"  has  been  develojied 
with  the  possibilitv  in  mind  that  the 
Fair    may     extend    along    the     lake 


fnint  opjiosite  Chicago,  from  Mon- 
roe .Street  on  the  north  to  Forty- 
-e\enth  .Street  on  the  south.  The 
plan  as  developed,  concentrates  the 
main  features  of  the  Exposition 
within  the  area  between  Roosevelt 
K(i,-id  and  Thirty-ninth  Street.  The 
existing  island  which  has  lieen  creat- 
ed east  of  the  Field  Museum  and 
Soldier's  Field,  will  be  utilized  for 
the  World's  Fair  buildings,  while 
to  the  south  of  this  island  a  small 
extension  will  be  made  for  the  pur- 
poses of  the  I-'air.  According  to  the 
present  plans,  no  further  tilling  in 
of  the  lake  for  the  creation  nf  new 
islaiKls  will  be  necessary. 

The  location  of  the  Fair  on  the 
lake  front  starts  the  Exposition  with 
a  greater  nucleus  of  existing  build- 
ings than  any  past  event  of  its  kind. 
In  the  F'ield  Museum,  the  Stadium, 
the  .Shedd  A(|uarium.  the  Planetari- 
um, and  the  .\rt  Institute,  the  I*"air 
starts  with  a  collection  of  buildings 
which  Could  lint  be  reprniluced  fnr 
maiiv  milliniis  nf  dollars  elsewhere. 

Tile  plan  of  the  Exiiositioii.  as 
developed  by  the  .\rchitectural  Coin- 
missiiin,  is  a  departure  from  past 
]iractices  in  the  planning  of  such 
events.  In  most  of  the  fnniier  ex- 
jiositions.  held  in  this  country  and 
abroad,  maximum  use  has  been 
made  of  svmnietry  in  design.  In 
other  words,  there  has  been  ]ierfect 
svmnietry  about  the  main  axis  of  the 
I'.xiiosition.  A  building  on  the  right 
of  this  axis  has  in  its  main  form, 
mass,  and  detail  been  very  similar 
to  the  balancing  liuilding  on  the  left. 
A  tower  on  the  right  called  for  a 
similar  tower  on  the  left.  The  ]ilan. 
as  developed  by  the  Architectural 
Commission,  utilizes  balance  in  com- 
]iosition,  ])Ut  not  symmetry.  It  is 
dissymmetric  in  principle.  The  adop- 
tion of  this  scheme  was  necessary 
]iartially  liecause  of  the  shape  of  the 
site  and  ]iartially  from  a  desire  for 
innovation  in  design. 


As  the  details  of  the  plan  now 
appear,  the  main  .grouj)  of  exhibit 
buildings  is  to  be  between  .Sixteenth 
Street  and  Twenty-fifth  Street. 
These  buildings  are  to  be  built  about 
the  lagoon,  and  their  walls  are  to 
be  stepped  back  as  they  rise,  in  the 
form  of  terraces.  This  terracing  will 
form  an  amphitheater  for  the  Expo- 
sition crowd,  from  which  they  will 
be  able  to  view  the  water  pageapts 
which  will  take  place  in  the  lagoon. 

Xo  attempt  will  be  made  in  the 
construction  of  the  F'air  buildings 
to  comjiete  in  height  with  the  sky- 
scrajiers  of  Chicago.  They  will  be 
comparatively  low  buildings,  the 
highest  being  a  tower  which  will  be 
erected  on  the  island  opposite  Twen- 
tv-second  Street.  This  feature  as 
developed  bv  the  Architectural  Com- 
mission will  use  for  its  decorative 
elements  the  beauties  of  falling 
water  which  will  be  pumjied  to  the 
top  of  the  tower  an(I  allowed  to 
cascade  down  its  sides. 

The  Administration  Building  of 
the  I'air  will  occupy  space  on  the 
shnre  nf  the  lagoon  near  the  Field 
Museum.  It  will  be  located  on  the 
east  side  of  the  outer  drive,  with  its 
great  central  hall  lying  at  the  head 
of  the  riiad  between  the  Field  Mu- 
seum and  the  Stadium.  Work  is  to 
be  started  on  this  structure  this 
spring. 

The  spring  of  this  year  will  also 
see  the  breaking  of  ground  for  the 
Traiis])ortation  Fmilding,  which  will 
extend  from  Thirty-first  to  Thirty- 
fourth  Streets.  It  is  to  lie  made  up 
of  two  great  domes  connected  by  a 
low  buiWing  1,070  feet  long.  "The 
two  domes  are  about  206  feet  in 
diameter,  each  set  on  a  base  which 
is  3(X)  feet  in  diameter.  The  dome 
structures  are  125  feet  in  height. 
These  dome  towers  will  be  abso- 
lutely unique  in  construction,  the 
domes  being  suspended  by  steel 
cables  from  the  exterior.     The  prin- 
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ciple  of  this  dcsis^ii  is  similar  to  that 
of  a  suspension  l:)ridge. 

The  Travel  and  Transjiort  Show, 
which  will  take  ]ilace  in  and  about 
the  Transportation  li  u  i  1  d  i  n  g  .  is 
divided  for  organization,  primarily, 
into  four  major  divisions :  railway, 
highway,  waterway,  and  airway.  For 
ex]50sition  pnr]50ses,  it  divides  itself 
into  two  parts,  namely:  still  exhibits. 
and  pageantry  which  will  dramatize 
transportation.  In  the  exhioit  divi- 
sion there  will  be  ships.  Incumotives. 
airplanes,  motor  vehicles,  etc..  all 
standing  in  tixed  position,  but  dram- 
atized to  a  considerable  extent  to 
show  their  develo]3ment  and  his- 
tory. In  the  pageant  there  will  be 
a  parade,  jiassing  a  grandstand  fac- 
ing Lake  ^lichigan.  This  will  depict 
in  a  most  colorful  way  one  htmdred 
years  of  transjxjrt — all  the  way 
from  the  stage  coach,  the  freighting 
wagon,  and  the  early  locomotives  of 
1833  to  the  highly  modernized 
trains  and  the  i>owerful  trucks  of 
today.  In  the  waters  of  the  lake 
there  will  be  a  similar  jiicture  of  the 
growth  of  waterway  transjxjrt  from 
the  first  river  boats  and  lake  steam- 
ers to  the  most  modern  water  craft 
we  now  have.  Overhead  will  jaass 
the  manv  varieties  of  airplanes  and 
airships.  Xo  phase  of  modern  trans- 
jjortation  is  to  be  ignored  in  this 
exhibit,  which  will  be  one  of  the 
chief   features  of  the  Fair. 

Of  the  artistic  features  of  the 
Exposition — its  outside  and  inside 
embellishments — little  need  be  said. 
exce]5t  that  the  talent  of  the  world 
will  be  drawn  upon  to  make  "A 
Century  of  Progress"  the  most 
beautiful  world's  fair  of  history. 
Just  as  painting,  sculpture,  music, 
and  pageantry  have  played  a  big  ]iart 
in  jiast  expositions,  so  too.  will  they 
have  their  due  measure  of  im])or- 
tance  in  1933.  The  dance  jireviousl}- 
has  received  scant  attention.     Xow. 


becaitse  there  i^  a  renaissance  (if  this 
art.  and  a  great  new  development 
of  its  various  forms  in  all  countries, 
the  fiance  will  undotibtedly  be  an 
important  feature  among  the  great 
stage  and  outdoor  spectacles  that 
are  scheduled  for  the  entertainment 
of  visitors  to  the  Centennial  Cele- 
bration. 

l'lan>  are  being  formulated  for 
the  most  im])ortant  carnival  of 
s])ons  in  the  historv  of  sporting 
events.  Leaders  in  every  branch  of 
sjiort  are  lending  their  aid  toward 
making  that  object  an  actualitv.  It 
is  ho])ed  that  arrangements  can  be 
made  for  exhibitions  and  programs 
of  such  s])orts  as  archery,  b.-iseball. 
footl)all.  soccer,  lacrosse,  boating, 
vachting.  swimming,  golf,  tennis, 
trap  shooting,  horse  racing.  jioUi. 
cricket,  wrestling,  boxing,  dog  rac- 
ing, auto  racing,  equestrian  sjjorts. 
marathon  racing,  and  many  others. 

'  'ne  ot  the  big  problems  in  con- 
nection with  the  Fair  is  the  trans- 
]iiirtatiiin  of  the  peo])le  while  in 
.attendance  at  the  Exposition.  It  is 
necessary  that  there  shall  be  no  in- 
convenience in  the  handling  of  this 
matter  for  upon  it  rests  the  wel  f ;ire 
and  comfort  of  the  hundreds  of 
thousands  that  will  attend  the  cele- 
bration. If  present  plans  are  carried 
out.  visitors  will  lie  conveyed  to 
roof  levels.  Emm  there  they  can 
descend  to  ground  level  in  easy 
stages  by  means  of  ramps.  W  ater 
taxis  and  other  appropriate  trans- 
jiort  will  convex-  them  around  the 
grounds,  b'very  means  will  be  ])ro- 
vided  to  obviate  fatigue.  In  walkini; 
or  riding  about  the  ]'".x])ii^ition 
grounds  the  visitor  will  pass  over 
U]iper  level  trestles  or  foot  bridge^ 
connecting  one  building  with  .nn- 
other.  Xo  detail  is  being  overlooked 
to  ni.ake  the  b'.xposition  visitor  con- 
^t;inll\    coniforlalile.      W'.ilking    will 


lie   reduced   to 
a   m  i  n  i  m  u  m . 
.all   walks  and 
flours    will    lie 
made  as  resil- 
ient as   possi- 
ble, and  every 
effort    will    be 
made   to   keep 
the    buildings   co 
lated.      .Also,   the 
fireproof    ;is    it    i 
struct   them,   and 
tion   will   be   ]iro\ 
.All    funds    foi 
]ioses   of   the   Kxyn 
contributed    bv    ]ii 
Zens     of     Chicago. 


il  and  well  venti- 
.-  will  be  made  as 
.  practical  to  con- 
ample  fire  protec- 
ided. 
the  general  pur- 
sition  have  been 
ilic-spirited  citi- 
either  outright 
with  no  thought  of  return,  or 
through  the  ])urcha.se  of  securities. 
The  Founder  Alembers  of  the  cor- 
])oration  contributed  the  sum  of  one 
thousand  dollars  each.  This  grou]) 
has  been  considerably  augmented 
since  the  inception  of  the  organiza- 
tion, and  their  contributions  have 
hel])ed  materially  in  defraying  ojier- 
ating  expenses. 

In  1929  an  intensive  drive  was 
conducted  to  find  out  if  Chicago 
really  wanted  a  world's  fair.  Xearly 
125,000  people  in  metropolitan  Chi- 
cago answered  in  the  affirmative  by 
becoming  members  <if  the  Chicago 
World's  Fair  Legion  and,  in  attes- 
tation of  their  good  faith,  subscribed 
five  dollars  each  to  the  cause.  The 
fimds  thus  obtained  will  not  be  used 
for  operating  purposes  until  the 
opening  of  the  Exposition,  when 
ihev  will  be  considered  as  gate  re- 
ceipts, because  every  Legion  mem- 
ber is  entitled  to  ten  tickets  of 
admission. 

The  first  step  in  the  major  financ- 
ing of  the  Exposition  was  the  au- 
thorization of  an  issue  of  six  ])er 
cent  gu.ar.-inteed  gold  notes  maturing 
<  )ctober  15.  l''.vs.  in  denominations 
iConliiiucd  nil  paijc  162  j 


Anemometer  Measurements  at 
Grilles  and  Registers 

By  Lynn  K.  Davies,  '19 
Assistant  Professor  of  Experimental  Engineering 


WirillX  rccriit  yt-ars  thcrr 
lias  lici.-n  a  raiiid  increase  in 
tlie  use  (it  mechanical  ven- 
tilalicin  in  public  l)uilclin,<;s  and  even 
t(i  snnie  extent,  in  ])rivate  residences. 
This  ijrowth  of  the  industry  has 
been  acciini])anied  by  an  increasing; 
('etiiand  t'or  simple  yet  accurate 
means  ni  testing  these  systems  al'ter 
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tlie\-  have  been  installed,  i 
that  the  \ari(ius  intereste<l 
parties,  nwners,  architects, 
contracliirs  and  city  nfhcials. 
may  all  be  assured  that  the 
apparatus  is  per  fdrminu 
]irii]ierl\-. 

The  complete  test  of  a 
\-entilatini;"  system  involve^ 
many  factors,  such  as  tem- 
])eratures,  humidity,  iiower 
consumption.  C'<  >_,  content, 
oclors.  drafts,  and  volume  oi 
air.  (  )f  thest'  various  iteni^. 
one  of  the  most  ini|)ortanl 
is  the  volume  of  air  enter- 
ing;' a  room  or  drawn  from 
the  room  by  the  ventilatiuL; 
fan.  This  air  in  most  cases 
enters  or  leaves  the  room, 
throui^h  grilles  or  re.L;ister--. 
at  rather  low  velocities  and 
the  testinj;'  engineer  is  laced 
with  the  problem  of  meas- 
urini^'  tlie  volume  in  some 
w;iv  at  or  near  the  rei.;ister 
face.  At  the  ]iresent  time 
only  one  t\pe  of  instrument 
is  available  which  is  suit- 
able for  this  ]iuriiose,  name- 
ly, the  anemometer. 

The  anemometer,  shown 
in  Fis,'.  1.  consists  of  a  se 
inclined  vanes.  resembliniL; 
windmill,  which  rotate  as  tin-  ;iir 
jiasses  throU!,di  them.  These  vanes 
are  connected  throus;h  a  train  ol 
i;ears  to  a  center  dial  on  which  may 
l)e  read  the  linear  feet  of  air  which 
have  jsassed  the  instrument  duriuL; 
any  given  perio<l  of  time.  l'"rom 
this,  of  course,  the  velocit}'  may  be 
calculated.  In  ti^l-ng- tTie  instrument 
the  entire  air  stream  is  divided  up 
into  a  number  of  small  e(|ual  areas. 
A  readiuL,'  is  then  taken  with  the 
anemometer  at  tlie  center  of  e.ach 
.area.  The  velocities  obtained  are 
avera,L;ed  and  the  resulting;  a\er;iL;e 
Atlocitv  multiplied  1>\'  the  tot.d  .-ire.-i 


the  air  stre.ini  to  fnid  the  \(ilnme 
.air  ]ier  unit  ol  time. 
\s  the  ,air  ]iasses  through  a  L^rille 
How  i--,  (it  course,  broken  up 
1  man\'  small  streams  separated 
s]iaces  which  niav  sometimes  be 
lari^e  as  the  streams  themsehes. 
r  <|uesii(in  n.aturalK  .irises  as  to 
U  elTect  this  condition  will  ha\e 
lU  the  .-memometer  re;idini;s.  Se\'- 
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Fig.  1,      Method  of  Talcing  Traverse. 

er.il  \-e:irs  .ai^d  .'i  committee  ol  the 
.\.  S'.  of  11.  ;ind  \',  !•"..  attem]ite(l 
to  meet  tin-  ]irobleiii  in  a  rather  :irbi- 
trar\'  m.anner  by  establishiui,'  a  rule 
that  whenexer  an  anemometer  was 
usvi\  ;it  the  face  of  the  register  or 
grille,  either  one  of  two  methods 
should  be  used.  These  two  methods 
m,i\-  be  e.\)iressed  by  means  df  the 
following"  formulas  : 
n  =  \'a  (  1  ) 

(J=vA  (2) 

in  which 
O^vdhune  of  air. 

\'=a\eraKe  xeUicity  (if  air  as  (leterniiiu-il 
liy   aiRiiKiim-ter    readings   taken    with 
llu-   instrument   held   in  ccmtact  with 
tlK'  lirillc. 
a=iU't  free  area  nf  .srillc. 


\  =.-ivtra.i;e  vehicity  iif  air  as  determined 
liy    anemometer    readinu;s    taken   with 
instrument  hild   2  inches  awav    fnmi 
face  of  .grille. 
\=oriiss  iir  total  area  of  grille. 

It  was  assumed  the  two  methods 
would  give  the  same  results  but  it 
w;is  soon  found  that  this  was  not 
the  case.  In  fact,  tests  made  by  the 
t\\(i  nu'thods  gave  widely  different 
nsnlts.  with  Method  "2"  always 
showing  the  largest  volume. 
Conditions  reached  a  crisis 
when,  within  a  short  ])eri- 
od  of  time,  several  large 
installations  failed  to  be 
,Lppro\e(l  by  the  Chicago 
|)e]iartment  of  X'entilatioii. 
who  \er\'  pr(j)ierly,  insisted 
upon  Using  the  conserva- 
ti\e  .Method  "1  "  until  some 
other  method  could  be 
liroved  to  be  more  accurate. 
The  interested  parties  final- 
Iv  agreed  to  .submit  the 
problem  to  the  laboratories 
•  It  the  .\riii(iur  Institute  for 
solution,  and  the  writer  has 
for  several  months  been  en- 
gaged in  conducting  the 
necessary  tests. 

The  equipment  used  in 
conducting  the  investigation 
is  shown  in  Fig.  2  It  con- 
sisted of  a  centrifugal  fan 
delixering  air  into  a  10" 
circular  duct  which  leads  to 
a  short  length  of  24"  square 
duct  on  the  end  of  which  a 
grille  was  mounted.  The 
entire  svstem  was  made  air 
tight,  so  that  the  volume  of 
•  lir  |iassing  through  the  circular  duct 
was  known  to  be  e(|ual  to  the  x'ol- 
iime  of  air  |i,issing  through  the 
grille.  Two  pilot  tubes  were  mount- 
ed in  this  round  section  so  that  the 
.air  flow  could  be  accurately  meas- 
uri'd,  at  the  same  time  that  anemom- 
(.ter  traverses  were  being  made  at 
the  face  of  the  grille.  Tests  were 
run  Using  various  velocities  and 
N'.arious  tv]ies  of  grilles  as  shown  in 
Table  Xo.  1.  In  each  ca.se  two  ane- 
mometers' traverses  were  made,  one 
with  tlie  instrument  held  tightly 
.against  the  grille,  as  shown  in  Fig. 
1,  tln'  other  with  the  instrument 
held  ,a  short  dist.ance  from  the  face. 
The   \-olume  of  air  was  then  calcu- 


!32 


May,  1930 


THE  ARMOUR  ENGINEER 


133 


lated  l)v  liuth  Funinila  "1"  and 
Forniula  "2"  and  the-  results  cuni- 
pared  with  the  correct  volume  as 
measured  by  the  pitot  tubes,  to  de- 
termine the  ])ercentas^e  of  error  in 
each  case.  During  the  early  part  of 
the  test  the  work  was  confined  to 
su]i])ly  L;rilk--. 

Table  1 — Description  of  Grilles 

No.  1 
Expanded  metal  lath  having  diamond 
shaped  openings  measuring  2  inches  l)y 
0.932  inches  across  the  corners. 
Percentage   of  free  area 71. 

No.  2 

Plain  lattice  work: 

Size  of  openings ''5   inches   square 

Spacing — center  to  center.  .  .1.1')  inclies 

Thickness   1    I'l  inch 

Percentage  free  area   fi3.25 

No.  3 

Plain  lattice  work: 
Size  of  openings...    .87.^  inches  square 
Spacing — center  to  center.  .1.125  inches 

Thickness   1    lo  inch 

Percentage  of  free  area (id. 5 

No.  4 
Plain  lattice  work: 

Size  of  openings 75  inche>   >quare 

Spacing — center  to  center.  .  .  l.liO  inches 

Thickness   .  ^ 1    1<>  inch 

Percentage  ot  free  area 5'>.2? 

No.  5 

Plain  lattice  work: 

Size  of  openings 51)  inclies  square 

Spacing — center   to   center..    .75   inches 

Thickness   1    I'l  inch 

Percentage  of  free  area 44.44 

No.  6 

Iron    plate    's    inch    thick    round    holes 

.73   inches   diameter. 
Percentage  of  free  area }i^.2 

The  data  obtained  showed  that 
Formula  "\"  gave  indicated  volumes 
that  were  from  \y'c  to  40'~f  too 
low.  The  largest  errors  occurred  in 
all  cases  with  the  grilles  ha^■ing  the 
smallest  percentage  of  free  area. 
The  full  sigiiificance  of  these  results 
can  be  realized  whevi  one  consid- 
ers that  in  many  cases  the  contractor 
woubl  be  required  to  install  a  sys- 
tem that  would  actually  be  ()()'( 
larger  than  necessary  in  order  to 
have  it  accepted,  where  this  metho\l 
of  test  was  to  be  used.  On  the 
other  hand  the  indicated  volumes  as 
calculated  by  ForniuL'i  "2"  jiroved 
to  be  from  Wr  to  M<' ,  too  high, 
with  the  largest  error  again  cjccin'- 
ring  with  the  smallest  grilles.  With 
these  two  sets  of  figures  differing 
by  a  minimum  of  25''r  and  a  maxi- 
muni  of  1 16'~r  it  is  not  surprising 
that  there  has  been  endless  contro- 
versy whenever  tests  of  this  kind 
hi'.ve  been  run. 

A  careful  study  of  the  results  nb- 
lained  suggested  to  the  writer  the 
](0ssibility  of  using  a  new   forniul.i : 

0=\-.Xe=\'  (A+a)  (3)     . 


in  which  Ae  represents  what  we 
have  chosen  to  call  the  e(|uivalent 
area,  e(|ual  in  value  to  one-half  the 
sum  of  the  .gross  area  and  the  net 
free  area  of  the  grille.  The  appli- 
cation of  this  formula  gave  most 
gratifving  results.  The  maximum 
error  in  a  large  number  of  observ.a- 
liiins  was  5'f  while  the  majority  ot 
the  results  were  less  than  1' i  in 
trrcjr.  Even  these  small  errors  cmild 
be  reduced  by  introducing  a  coeffi- 
cient "C"  in  the  fm-mula.  making  it 

r)=C\'  (  A-f-a  )  (4) 

2 

The  value  of  this  factor  "C"  does 
not  appear  tn  change  with  the  type 
iif  grille  but  does  vary  slightl\-  with 
the  velocity.  For  most  ptiriioses  a 
\-alue  of  "l.OlT'  will  be  sufficiently 
accurate,  but  fur  greater  accur.aey 
".9S"  may  be  used,  while  for  the 
ma.ximum  jxissible  ;iccuracv  a  value 
of  "C"  dejiendent  u])on  the  velocity 
mav  lie  selected   from  Table  Xn.  2. 

Similar  tests  were  later  cnnduct- 
ed  with  e.xhaust  grilles,  that  is, 
grilles  through  which  air  was  being 
drawn  out  of  the  room.  nuring 
these  runs  all  observations  were 
made  with  the  anemometer  hel<l  in 
contact  with  the  sin"face  of  the 
grille  as  the  n;iture  (if  the  air  flow 
into  an  exhaust  opening  varies 
greatly  under  ditf'erent  conditions. 
Anemometer  readings  taken  at  ;uiy 
distance  from  the  siu'face  wuuld  be 
sure  to  be  atf'ected  by  the  overall  size 
of  grille  and  the  nature  of  the  sur- 
rounding wall  surfaces  to  such  an 
^■xtent   as   to   make   them    \alueless. 


ANhen  the  observed  velocities  were 
multiplied  l)y  the  net  free  areas  the 
resulting  indicated  volumes  were 
found  to  be  from  7.,5'^r  to  5 1.6*^0 
too  low.  When  the  new  formula 
was  a]jplied  in  this  case  the  results 
were  less  satisfactory  than  those  ob- 
tained with  the  supply  grilles, 
thcjugh  ver_\-  much  better  than  the 
results  secured  with  the  old  formu- 
la. It  was  found  that  in  this  case 
the  results  varied  more  with  the 
velocity  than  they  previously  had 
done,  and  also  that  different  results 
were  obtained  with  ditlerent  grilles. 
Taking  the  normal  velocity  range  of 
from  150  to  700  feet  ]ier  minute,  the 
^•ariation  in  the  value  nf  '"C"  in 
Formular  "4"  was  found  to  be  from 
.9  to  1.15  In  other  words  if  a  value 
of  1.00  were  used  the  results  would 
be  from  1  Kr  high  to  \y;'(  low. 
Howe\er,  the  grilles  with  which  the 
nia.xinnmi  errors  were  obtained  were 
both  tyjies  that  would  rarely,  if  ever, 
be  encountered  in  jjractice.  namely 
ty]ies  Xo.  1  and  Xo.  d.  If  these 
two  tvpes  are  left  out  ot  considera- 
tion the  resulting  error  when  using 
"1.00"  tor  the  coefficient,  is  from 
-^,1.2',  to  — 10'^;.  If  a  value  of 
C  dependent  upon  the  velocity  is 
selected  trom  Table  Xo.  2.  the  luax- 
imum  error,  considering  all  types  of 
grilles,  will  be  10''r,  but  in  the  vast 
majority  of  cases  the  results  will  be 
a.ccurate  to  within  less  than  3^(. 
Fiu'therniore  the  10' r  error  will  oc- 
cur under  conditions  which  would 
give  51'^  error  with  the  former 
method. 

I  Coiitiinu'd  (III  [^aijc  1'  i2  i 


Fig.  2.    View  showing  original  setup  of  apparatu 


Chemical  Agents  and  Their 
Apphcation* 

By  Major  A.  M.  Heritage 
Chemical  Warfare  Officer,  Sixth  Corps  Area 


D(  )  Xf  )T  k't  us  iovi^L-t  nm  his- 
tnr\.  for.  like  the  I'.ilile,  it 
ciintains  ton  many  interestiiit; 
aiul  ]>r()tital)le  lessons  which  we  can- 
not aftnnl  to  i<,more. 

In  readini^  aliout  the  Athenian 
lunpire  one  fnids  that  dnrini;  the 
I'eloponuesian  \\  ar.  when  the  i'oe- 
otian  hoplites  in  the  liatlle  of  1  )elinni 
I  Delion),  424  11.  C.  assaulted  the 
.\thenian  fortifications.  the\-  used 
chemical  assents  in  the  foiin  of  cliar- 
co.'il  and  sulfiu',  hurned  in  cauldrons 
to  hesie^e  the  yarrisun.  ddiis  written 
record  estahlishes  the  earlv  use  of 
offensive  chemical  a,t;ents  to  he  at 
least  2,354  years  old.  and  while  most 
civilized  nations,  at  various  times 
since,  have  declared  aijainst  the  use 
of  these  assents,  when  war  comes 
aloni;'  we  find  theui  plavini;  .a  ])roni- 
inein   ]iart. 

In  IS"''',  on  the  initiative  of  tin 
Tsar  Nicholas  II.  the  first  Peaci 
Cons^ress  at  the  Hat^ue  was  held 
from  Ma-\'  18  to  June  2''  in  the  roy.il 
residence  known  as  The  Iloust,-  ni 
the  W.iod.  Holland.  .\t  thisconler 
ence.  which  was  attended  h\  ikic 
i;ates  re])resentini:;  all  the  ci\ili/ed 
n.ations  of  that  day.  an  aiireement 
was  entered  into  wherehy  all  the  na- 
tions represented,  the  United  States 
excepted.  ])led_L;;ed  themselves  not  to 
use  stifl^ocating  or  poisonous  gases. 
It  is  worthy  of  note  here  to  pause  a 
moment  .and  consider  one  of  the  rea- 
sons whv  the  Ciovernment  of  the 
United  .States  did  not  sujiport  this 
as^jreement.  namely:  "It  is  illoL;ical 
and  not  demonstrahlv  hum;m  to  he 
tender  ahout  asjihyxiatiiii;  men  with 
.i;as.  when  all  are  pre]iared  to  admit 
that  it  is  allowahle  to  hlow  the  hottom 
out  of  an  ironclad  at  midnight, 
throwing  four  or  live  hundred  men 
into  the  sea  to  he  choked  hy  water, 
with  scarcelv  the  remotest  chance  to 
escape." 

At  the  time  the  United  States  en- 
tered the  Wdrlil  \\'ar  (  .\pril  d. 
I'M/),  chemical  agents  had  heen 
freelv  Used  for  two  wars  liy  the  pow- 
ers re]iresented  at  the  IS''''  ILague 
congress.  Again  referring  to  om' 
history  we  find  that  during  the 
W(]rld   W'.ar.   while  ahout   one  third 

•I'l.lilishf.l    t..v    |i<rmlssi,,n  m1    f     S     War    Ofi't 


of  all  our  casualties  (men  put  out  of 
action.  tem]iorarily  or  ])ernianently  i 
resulted  from  the  action  of  chemical 
agents,  the  loss  of  life,  projiortiouate 
to  the  numher  engaged,  was  not  near- 
l\-  ;[s  Large  as  in  otu'  own  Civil  W'.'ir. 
h.illowii'ig  the  World  War.  it  may  he 
noted  that  the  Washington  Confer- 
ence on  the  Limitation  of  .\rmament. 
]'>22.  .adopted  the  treaty  ]>rovi- 
sions   |iroliiliiting  the   use   in   war  ot 


"as])hy.\iating.  jioisonous.  or  other 
gases."  as  hetween  the  signatory 
powers,  and  other  nations  which 
might,  from  time  to  time,  .adhere 
thereto;  however,  the  f.act  that  not 
,ill  n;itions  are  signatories  to  th.at 
treaty  and  the  possihility  of  the  fu- 
ture use  of  chemical  agents  hy  an 
enemy,  make  it  essential  that  a 
knowledge  of  these  suhstances  he  not 
forgotten. 

.Science  increases  the  eftectiveuess 
of  e\-erything.  including  w.ar.  and  the 
nation  which  leads  in  scientific  de- 
velo])nients.  including  chemistry,  will 
h.ave  a  hig  advantage  over  one  less 
|irepared.  In  chemical  industry  we 
lind  a  ])lowshare  most  easily,  simjily. 
and  economically  converted  into  ;i 
sword,  therefore,  for  ,an  ;ide(|nate 
"X.alional   Defense."  we  should  ha\e 


some  agencx'  to  coordinate  our  indus- 
trial elfort  and  to  mohilize  it  in  the 
defense  of  the  nation,  so  that  in  time 
of  ,a  national  emergency  there  will 
lie  less  likelihood  that  anyone  will 
seek  to  m;ike  war  against  us. 

In  an  attempt  to  make  clear  just 
what  is  meant  hv  the  terms — chemi- 
cal .igent  an<l  c.asu.allv.  the  following 
IS  ,,11  ere. I: 

.\  chemical  agent  is  a  suhstauce 
which  when  liheratcl  in  the  atmo- 
sphere is  capahle.  with,,ut  f,irce.  i,f 
pre\enting  one  ,,r  m,,re  iuilividuals 
fr, ,m  carr\ing  out  his  or  their  mis- 
si, ,n  either  hy  Jilacing  a  screen  he- 
tween him  or  them  and  the  ohject 
s,  lught.  ,ir  hv  causing  him  or  them  to 
liec,  ime  a  casualty  or  casualties.  .\ 
casu,ih\-  is  a  pers, ,n  or  animal  who  or 
which  is  prevented  from  carrying  out 
his  ,ir  its  mission.  .\  soldier  who  i.s 
])re\ente,l  from  firing  his  piece  due 
to  tears  coming  into  his  eye.s.  is  just 
,is  much  a  casualty  as  one  who  is  ]ire- 
\enteil  from  firing  his  piece  due  to 
lieing  sh, it  through  the  hand. 

.\s  the  ultimate  mission  of  liattle 
is  to  force  the  will  ,if  one  h,),ly  upon 
;in,ither,  the  weapon  which  will  pro- 
,luce  the  greatest  numher  of  casual- 
ties with  the  least  amount  of  destruc- 
tii,n  to  ]ieo]ile  and  ])roperty  hecomes 
the  m,  ist  et'fective,  an,l.  when  the 
situ;iti,in  hecomes  one  of  self  pres- 
ervation, that  weajion  is  the  one 
.icconling  to  all  recorded  history, 
that  h.as  always  heen  employed. 

.\gain  referring  to  recorded  his- 
t,ir\  wa'  find  included  among  the 
chemical  agents  most  eyer\thing 
fr,>m  ,lust  in  the  mail  t,i  the  most 
scientilic;ill\-  prep.areil  arsenic  com- 
poiuids.  In  l,'^7(i.  , luring  the  hattle 
,if  the  I.iltle  I'ig  Horn,  often  tenneil 
Custer's  Massacre,  the  .Sioux  war- 
riors oulniunhering  three  to  one  the 
.Se\enth  I'.  S.  Cavalry.  ])ut  down  or 
up.  either  way  one  wishes  to  term  it. 
,1  "smoke  screen"  to  ,ihscure  their 
m,i\ement  ,inil  numliers.  The  In- 
ili,ins,  not  h,iying  an  industry  to 
m,iuuf,ictm-e  modern  chemical  agents 
useil,  insteail,  the  dust  of  the  iilains 
which  thev  kicked  u]!  with  the  hoofs 
,if  their  ])onies.  This  screen,  like  the 
,ine  useil  s,i  extensively  (luring  the 
W,>rM  W  ar,  jirevented  the  white  s,il- 
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(lier  from  obtaining  the  correct  ene- 
my intelligence  necessary  for  tactical 
success  which  resulted  in  the  attack- 
ing force  losing  some  51%  of  its 
command  including  its  commander, 
and  won  an  overwhelming  victory 
for  the  savage  who  knew  nothing 
about  chemistry  from  books,  but  did 
know  something  about  the  tactical 
value  of  the  most  plentiful  of  all 
chemical  agents,  the  earth.  Taking 
a  lesson  from  the  Indians,  let  us  be- 
gin to  realize  the  true  value  of  chemi- 
cal warfare  which  means  the  emiiloy- 
ment  of  smokes  as  well  as  gasenus 
substances,  both  toxic  and  nonto.xic. 
which  will  cause 
many  casualties  with 
few  deaths.  When 
we  do  learn  this  les- 
son, then,  we  will 
also  begin  to  realize 
that  nations,  w  i  t  h 
their  backs  to  the 
wall,  before  becom- 
ing annihilated,  will 
engage  in  chemical 
u-arfare  during  some 
period  of  their  na- 
tional e.xistence. 

The  peacetime  use 
of  some  chemical 
agents  em])loyed 
during  the  World 
War  may  prove  of 
interest  to  many. 
Chlorine  is  an  ele- 
ment occurring  in  gaseous  form  .-it 
ordinarv  temperatures.  It  is  impor- 
tant as  a  material  which  can  be  used 
to  destrov  the  toxicity  of  other  chem- 
ical agents.  In  every  day  life  chlo- 
rine is  used  commercially  mostly 
everywhere  for  water  purification 
and  as  a  cure  for  colds.  It  is  made 
into  bleaching  powder  (calcium  oxy- 
chloride)  for  use  as  an  oxidizing 
agent  for  bleaching  paper  ]iulp:  as 
an  intermediate  in  the  production  of 
chlorpicrin  and  as  a  destroyer  of 
mustard  gas.  Chlorine  and  carbon 
monoxide  in  the  presence  of  a  suit- 
able cat.-ilyzer  react  to  form  ])ho>- 
gene. 

Phosgene  is  used  extensively  as  a 
flye,  medicinal,  perfume,  and  flavor- 
ing extract  intermediate.  Another 
phosgene  dye  is  wool-green-S  made 
from  phosgene,  dimethylaniline,  ami 
betanaphthol.  Thousands  of  tons  of 
crystal  violet  and  wool-green-.S  dyes 
are  manufactured  in  the  L'nited 
States  annually.  It  is  also  tiseil  in 
making  synthetic  coumarin.  an  in- 
gredient of  synthetic  vanilla  ;  in  mak- 
ing methylheptic  carbonate,  the  es- 
sential princii^le  of  svnthetic  essence 
of  violet  ]ierfume:  and  the  value  of 
guaiacol,  a  drug  used   in   the  treat- 


ment of  tuberculosis,  i>  greatl\-  in- 
creased bv  treating  it  with  phosgene. 
Mustard,  which  ;s  not  rel;ited  to 
the  mustard  oil  group,  is  in  re;ilit\-  .i 
sulftir  derivative  and  calle<l  mustard 
due  to  its  odor  and  blistering  (|uali- 
ties.  In  the  production  of  mustard, 
alcohol  vapor  is  tirst  converted  to 
etlnlene  gas  by  passing  through  ;i 
column  of  kaolin  fragments  heated 
to  a  high  tem]ierature.  The  ethylene 
is  bubbled  through  sulfur  chloride 
])ro<lucing  mustard  ( dichloreth\l- 
sulfide  ).  Alnst;inl  has  a  high  boiling 
]ioint  (21''..^  L.  )  and  a  low  wipor 
pressiuT  (    l.T  mm.  at  Sd     1'".  )   wliicb 
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ni.-ikes  it  a  \':dualile  casually  procbic- 
ing  agent  when  used  to  delend  terri- 
torv  as  it  |)ersists  on  the  ground  troni 
one  to  thirty  days.  During  the  World 
War,  niust.ard  cost  the  .-Vmerican  l'"x- 
]ieditionary  b^orces  about  271, '''',> 
(lavs  (  m.an  days)  of  fighting.  The 
total  d;iys  (man  days)  lost  from  .all 
classes  of  chemical  agents  in  the  .\. 
!•:.  1'.  is  estimated  at  2.037.1''". 

Lewisite,  an  arsenic  compound,  is 
similar  to  nnistard  in  its  action,  but 
is  entireh-  ilitTereut  in  its  m.anufac- 
inre.  It  w.as  isolateil  by  Dr.  1  .ee 
Lewis,  chemical  director.  Institute 
of  .\nieric,an  Meat  I'.ackers.  some- 
time ])rofessor  of  chemistrw  Xorlb- 
western  L'niversity.  L'hicago. — thus 
its  n.anie.  It  is  obtained  by  ]i,assing 
;icet\lene  through  .arsenic  trichloride 
in  the  ]iresence  of  alumininn  chloride. 
It  is  .1  colorless  to  slightly  yellow 
lif|uid  when  prnw  but  the  ]ilant  ]irod- 
nct  is  usually  ilark  green  in  color. 
This  agent  was  not  used  during  the 
Worlil  \\,ir.  but  the  Lhenncal  W.ir- 
f,are  .Sfr\ice.  during  its  investiga- 
tion of  methods  for  the  control  of 
the  boll  \\ee\il.  in  which  more  than 
one  ihous.and  ]ioisons  and  ]ll^isonons 
mixlnres  were  nm.   louud  two  .arse- 


nic com])ounds  that  showed  a  weevil 
to.xicitw  but  did  not  cause  any  eco- 
nomic damage  to  the  cotton  plant.  In 
addition  to  the  boll  weevil  investiga- 
tion, at  the  request  of  the  National 
Research  Council,  early  in  192,3,  the 
Chemical  Warfare  Service  under- 
took the  study  of  the  eft'ectiveness  of 
poisons  against  marine  borers  which 
destroy  docks  and  other  water  front 
structures  to  an  estimated  value  of 
millions  of  dollars  annually.  As  a 
result  of  the  test  of  over  one  hundred 
comp(]unds.  it  was  f(jund  that  or- 
ganic com|iounds  ot  arsenic,  mer- 
i'nr\-.  .and  co]iper  had  the  best 
general  toxic  value 
against  the  various 
tyi)es  of  marine  bor- 
ers. (  )f  the  arsenics 
tested,  those  which 
were  either  chemical 
of  warfare  or  deri- 
\-  a  t  i  V  e  s  (if  those 
chemicals  were  the 
most  et'fective.  A 
derivative  of  Lewis- 
ite, chlorvinylarseni- 
otrs  oxide,  had  the 
highest  toxic  value 
.against  the  marine 
borers  of  anv  com- 
]i(iund  tried. 

Chloracetojibe- 
none  is  a  white  solid, 
aromatic  in  odor, 
which  produces  tears 
copioirslv.  .\s  a  lachrymator  it  has 
m;in\'  nst'S.  such  as  jjrotection  to 
safes,  mob  control,  and  police  raids. 
As  a  commercial  i)roduct.  in  comiec- 
tion  with  ship  fumigation,  a  lachry- 
m;itor  has  ])rove(l  a  most  wonderful 
life  saver.  The  Chemical  \\arfare 
Ser\ice.  working  in  conjunction  with 
the  Public  Health  Service,  developed 
a  method  of  fumigation  whereby 
c\anogen  chloride,  an  intense  war 
te.ar  gas.  is  generated  along  with 
livdrocvanic  acid.  The  compound  is 
highly  |)oisonous.  so  that  the  mix- 
ture is  .almost  as  efficient  as  hydro- 
cyanic ,icid  alone,  and  in  addition, 
gives  instant  warning  of  its  presence, 
even  in  sublethal  concentrations.  The 
fumigating  mixture  is  generated  by 
.idding  a  mixture  of  sodium  cyanide 
.and  sodium  chlorate  to  dilute  hydro- 
cv.inic  acid.  The  fumigation  is  con- 
(hicted  chierty  to  insure  against  the 
introduction  of  bubonic  plague  and 
l\phus  fe\er  into  the  Lnited  States. 
I'.ubonic  pl;ig\ie  is  tr.insniitled  to  man 
Irom  nils  bv  means  of  the  flea  which 
carries  the  bacillus  of  the  ]ilague. 
The  rats  .and  their  parasitic  fleas  are 
killed  b\  Inmigatioii.  Typhus  fever 
I  ( 'Diiliinird  on  paar  134  ) 


The  New  Science 

By  Charles  Link,  Jr.,  '31 
Student  in  the  Department  of  Mechanical  Engineering 


A(  >.\1IC  physics  is  uiuluuhtedl)- 
I'lR-  uf  the  oldest  sciences 
kiidwii  t(i  man.  ahhcuiijh  even 
to  this  (lay  it  lias  stuhhornK-  pro- 
tested against  all  attempts  to  pierce 
its  resistive  armour  and  drink  of  the 
world  of  facts  within.  While  it  ma}- 
have  been  jiondered  over  for  many 
centuries,  the  science  still  retains  its 
original  luster  and  challenges  other 
men  to  try  their  mettle. 

.Since  the  ilays  of  the  early  (  Ireek 
jjhilosophers,  has  man  theorized  on 
the  mysteries  of  life  and  matter. 
Prominent  among  these  earl\-  geni- 
uses were  Democritus  and  Thales. 
(420  B.  C).  who  proposed  manv  of 
the  fundamental  ideas  which  form 
the  skeleton  of  theory  of  matter  tn- 
day.  -\t  this  early  date,  it  became 
a] (parent  to  these  men.  after  thought- 
tul  investigation,  that  matter  is 
identical  in  substance,  consisting  of 
grou])s  of  similar  units  arranged  in 
various  configurations.  'rhe\-  fur- 
ther philosophized,  that  onlv  these 
units,  or  atoms,  and  space  exist,  all 
else  being  mere  opinion;  that  atoms 
are  infinite  in  number  and  variety ; 
and  that  nothing  that  exists  can  be 
destroyed.  .\lthough  valuable  as 
these  theories  may  be  when  ap])]ied 
to  experiment  and  calculation,  thev 
were  scarcelv  recognized  until  about 
the  middle  of  the  last  centurv  when 


they  were  subjectec 
;inal\>is.  I'hvsicists 
ham|>ered  m  devis- 
ing means  of  ex- 
lierimentallv  ]i rov- 
ing or  disproving 
the  v.alidity  of  theo- 
ries ])ertaining  to 
matter.  b\-  the  in- 
ability to  see  their 
objective.  .\lso.  the 
unaided  visi(]n  is 
i|uite  unreliable  in 
(|uantitative  anal  \'  - 
sis,  although  it 
greatlv  assists  in 
the  work;  const-- 
(|nently.  such  de- 
\ices  as  the  Wilson 
cloud  ap])aratus.  the 
X-ray  tube.  Milli- 
kan's  oil  drop  de- 
vice, the  cathode  ray 
tube,  the  X  -  r  a  v 


1  t( 


piantuative 
■e   serioUs|\- 


spectroscope,  and  many  (jthers.  were 
designed  to  assist  them. 

\\  hile  it  is  true  that  science  and 
engineering  have  progressed  remark- 
ably under  the  handicap  of  a  very 
limited  knowledge  of  atomic  phy- 
sics, further  stutly  in  the  science  will 
eventuallv  yield  benefits  to  civiliza- 
tion unheard  of  at  jjresent.  in  addi- 
tion to  stimulating  a  gradual  im- 
pro\ement  in  existing  processes  and 
theories,  .\tomic  action  occurrences 
are  so  mimerous.  that  one  can  scarce- 
ly cause  a  change  of  energy,  a  chemi- 
cal action,  an  electric  flow,  or  radii  > 
])henomenon  to  take  ])lace.  without 
involving  it  in  some  way. 

A  |>ractical  and  worthy  contribu- 
tiiin  til  civilization  will  be  made, 
w  hen  a  method  is  discovered  to  con- 
\irt  the  potential  energy  of  coal.  oil. 
and  gas.  directly  into  electrical  ener- 
gv.  without  introducing  such  losses 
as  are  incurred  in  steam  engines,  tur- 
bines, and  combustion  engines. 
Known  facts  indicate  that  such  a 
]ir(jcess  is  possible,  but  actual  accom- 
plishment awaits  a  more  complete 
understanding  of  the  atom  itself. 
Wonderful  im])rovements  in  the 
transmission  of  electricity  may  also 
be  elTected  when  the  nature  of  mat- 
ter is  fully  understood.  Wild  dreams 
of  wireless  transmission  of  electrical 
iir  atomic  ]xnver,  that  have  held  the 
attention  of  several  jihysicists  for 
manv    vears.    will    also    be    realized 


Fig.  1.      Sketch 

of     Blackc 

tt's    photograph 

Fig.  2.      The    hyperbolic    path    described    by 

of    a    collision    i 

ivolving    a 

alpha    particle 

an    alpha    particle    when    in    vicinity    of    an 

and    a    helium 
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to  be  a  definite  curve. 

or  jjroved  impossible.  Recent  dis- 
coveries in  astronomy,  that  matter, 
possessing  a  density  of  4[X),000 
times  that  of  water,  actually  exists. 
suggests  the  possibility  of  a  much 
more  effective  control  of  strength, 
weight,  and  other  characteristics  of 
metals,  when  their  structure  is 
known.  The  develojmients  in  radio 
;md  associated  subjects  would  dwarf 
present  accomplishments.  And  then, 
most  spectacular  of  all,  and  those 
which  svmbolize  the  meaning  of 
atomic  physics  to  the  average  jjer- 
son,  are  transmutation  of  the  ele- 
ments and  tapping  of  unlimited 
energy.  The  former  would  be  the 
logical  result  of  a  more  extensive 
discoverv  of  atomic  secrets,  but  the 
latter  is  rather  speculative  and  de- 
velopments may  or  may  not  fulfill 
ex]iectations.  Thus,  from  compari- 
son of  present  accomplishments 
which  resulted  from  considerations 
of  atomic  theory,  to  those  possible 
in  the  future,  the  science  is  still  new, 
and  presents  an  opportunity  for  de- 
velopment that  is  unrivaled. 

The  first  significant  contributicjii 
to  atomic  physics  was  the  Ruther- 
ford atomic  model,  introduced  by 
that  distinguished  physicist,  in  U'll. 
.\lthough  this  model  of  the  atom 
failed  to  explain  as  many  phenom- 
ena as  those  which  preceded,  it 
])rovided  a  foundation  for  later  ad- 
ditiiius  .iiid  refinements  that  ren- 
dered it  suitable  for 
modern  a  ]' p  '  '  ^" '' " 
tions.  The  atom, 
according  t<i  Ruth- 
erford, consists  of 
;i  nucleus  of  rela- 
tively large  mass, 
possessing  a  posi- 
tive charge  of  elec- 
tricitx ,  surroinided 
by  small  bodies 
called  electrons, 
which  carry  a  neg- 
ative charge  and 
reviilve  about  the 
nucleus  in  orbits. 
The  number  of  elec- 
trons in  atoms  of 
anv  one  element  is 
the  same,  but  dif- 
fers front  the  num- 
ber   in    anv    other 
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Fig.  3.     A    parabolic   equatic 


expresses  the 
•  and  X-ray  v 
that      X-rays 


atom.  .\  iKirnial  atom  jio^^e.ssL-s  as 
many  negatively  charged  electrons 
as  it  does  net  positive  charges  in  the 
nucleus,  hence  it  is  electricall)-  neu- 
tral and  will  remain  in  that  condi- 
tion until  acted  upon  by  some  ex- 
ternal force.  A  fair  conception  of 
the  size  of  the  atom  may  be  secured 
liy  imagining  it  to  be  magnified  ten 
billion  times, — a  magnification  that 
would  enlarge  a  bird  shot  to  the  size 
of  the  earth,  and  cause  the  atom  to 
a]i]iear  a  meter  in  diameter  and  the 
nucleus  a  tenth  of  a  millimeter  in 
diameter.  The  electrons  revolve  in 
imaginary  spherical  or  ellipsoidal 
shells,  in  one  of  whose  foci  is  the 
nucleus.  The  atom  is  thus  mainly 
com]iosed  of  empty  space  and  resem- 
bles the  solar  system  in  many 
res|)ects 

The  nucleus  is  believed  to  consist 
of  an  arrangement  of  jiositive  and 
negative  electrons,  the  mass  of  the 
former  being  1845  times  that  of  the 
latter,  and  so  proportioned  that  the 
net  positive  charge  exactly  counter- 
balances the  negative  surface  elec- 
trons. Atomic  weight  is  associated 
with  the  mass  of  the  nucleus,  while 
atomic  number  refers  to  the  nunil)er 
of  revolving  electrons.  Chemical 
behavior  and  many  of  the  ])hysical 
]iro])erties.  excluding  mass,  .are  de- 
termined by  the  arrangement  of  the 
surface  electrons.  Using  this  rea- 
soning. Mendelejeft'  devised  the  peri- 
odic table  of  the  elements,  believing 
that  various  [physical  and  chemical 
l)ro])erties  recurred  because  of  the 
similarity  of  the  ]iattern  of  the  sur- 
f;ice  electrons  with  various  atomic 
numbers.      Tin-    relation     shown    to 


exist  may  not  be  as  siiuple  as  indi- 
cated, Init  furnishes  important  ma- 
terial for  consideration. 

One  of  the  most  convincing 
]jroofs  of  the  existence  of  Ruther- 
ford's atom  is  the  scattering  of 
alpha  ]iarticles  by  bombarded  atoms. 
.\n  alpha  ]);irticle  is  an  atom  of 
helium  traveling  at  a  speed  about 
one-twelfth  that  of  light,  having 
been  emitted  by  radioactive  sub- 
stances. Piv  use  of  a  method  de- 
vised by  C.  T.  R.  Wilson,  in  which 
ionized  particles,  caused  by  the  swift 
l)assage  of  an  ;il])ha  particle,  form 
the  nucleus  for  condensation  of 
water  drops  that  reflect  light  and 
make  it  ]iossible  to  photogra]ih  the 
track  of  the  al])ha  particle,  the  re- 
sult shown  in  figure  1  was  obtained. 
<  )ccasionalIv.  the  alpha  particle  will 
closeh'  ajijiroach  an  atom  of  the 
gas  in  the  bulb,  and  ]>e  deflected  as 
shown  by  the  sharp  bend  in  the 
path.  The  struck  atom  will  then  be- 
come ionized,  causing  its  path  to  be 
l>hotogra])hed  as  shown  by  the 
l)r;uich.  The  significant  feature  of 
the  ex|)erinient  is  the  relation  which 
is  found  to  exist  between  the  num- 
ber of  electrons  in  the  atoiu  and  the 
true  angles  lietween  paths  after  im- 
pact. To  obtain  these  true  angles. 
Blackett  took  two  simultaneous 
views  of  the  impact  at  right  angles 
:md  bv  geometrical  means  calculat- 
ed their  values.  .\  closeup  of  what 
ajijiears  to  be  an  actual  impact  lie- 
tween atom  and  alpha  particle  is 
shown  in  figure  2.  The  alpha  par- 
ticle, approaching  the  atom  in  the 
direction  P(  ).  is  deflected  by  the 
electric  field  and  follows  the  hyper- 
bolic jiath  to  1'.  Knowing  the  angles 
theta  :uid  phi,  it  is  possilile  to  calcu- 
late the  number  i)f  electrons  in  the 
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atom  at  A.  If  the  atom  A  is  heli- 
um, the  angle  between  the  paths 
should  be  a  right  angle  as  confirmed 
by  e-xperiiuent  and  shown  in  figure 
1 .  Having  jjroved  the  formula  for 
the  special  case  of  helium,  in  which 
there  are  two  surface  electr(jns  per 
atom,  the  number  of  electrons  per 
atom,  or  the  atomic  nuiuljer.  of 
many  other  elements  may  be  found. 
.Since  the  atoiuic  numbers  determin- 
ed by  the  scattering  method  agree  so 
well  with  other  ex])erimental  evi- 
dence. Rutherford's  atom  must 
therefore  be  a  reality. 

\'ery  important  work  on  atomic 
numl)ers  was  done  Iw  Mosele\'  shortly 
before  the  World  War.  in  which  he 
was  killed.  While  trying  to  deter- 
luine  whether  the  physical  ])roperties 
of  an  element  depend  upon  the  atom- 
ic weight  or  the  nuclear  charge,  by 
X-rav  analysis,  he  found  that  the 
X-rav  sjiectra  of  all  elements  are 
similar  but  ditter  in  ]iosition.  The 
ditTerence  in  positi(jn  is  due  to  a 
dilTerence  in  wave  length  (jr  fre- 
ijuencv  of  the  waves  which  are  emit- 
ted from  the  element  of  the  target 
in  the  X-ray  tube.  Moseley  found 
that  the  frequencies  increased  very 
nearly  as  the  square  of  a  whole 
number  which  varied  by  unity  when 
the  elements  were  arranged  in  order 
of  increasing  atomic  weight,  and 
identified  this  whole  nuiuber  as  a 
measure  of  the  nuclear  charge  and 
consequentiv  the  atomic  number. 
With  the  aid  of  the  scattering  ex- 
pieriments  which  fi.xed  the  absolute 
,-itoinic  nunil)er  in  several  cases. 
Aloseley  w;is  al)le  to  assign  a  definite 
number  to  each  element  and  pro- 
vide for  those  as  yet  undiscovered. 
.Since  the  electrons  affect  the  ]iroper- 
I  Continued  on  l^iU/r  ](^0i 
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Fig.  4.     The  X-Ray  spectra  of  all  elements  are  similar  but  differ  in  position.      The  Liniform  variation 

of   frequency    of    the    X-rays    between    consecutive   elements    establishes    the    relative    position    of    the 

elements  in  the  atomic  series 
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Fig.  1.      Parabolic    Reflector    Sys 


J^^  I  |ir(iL;r<-->s.  i  inward  anil 
■^'  •*■  u]i\\ar<l  fort-ver."  Tnii- 
iir  nnlrur  as  a  ijrnt'ralitw  this 
|irnj)lH-c\  is  valiil  tcir  the  trcnK-ndous 
aihancis  made  in  thr  realm  n\ 
llinni;ht  transmission.  TIk-  march 
iif  tcle.ti"ra])li,  trk-]ih(inc'.  and  wire- 
less, each  fdllciw  ini;  on  the  heels  nf 
its  ]ire<leix'ssiir,  has  taken  an  ama/- 
niL;l\'  shiirl  time. 

As  its  name  im])lies,  the  heam 
s\stem  III  transmission  is  a  method 
tor  ])r()])aiL;atini;  radio  waves  in  a 
s])eciric  dt'sired  direction.  The 
"liroadcast"  s\stem  is  familiar  to 
ever\dne  lor  it  is  in  this  form  that 
we  kn<iw  radio  at  |iresent  ;  the  heam 
is  its  antithesis.  The  former  ma\ 
he  likened  to  an  incandescent  lamp 
lackins;-  a  shade,  distrihntini;  a  more 
or  less  inelfectnal  lii;ht  in  all  direc- 
tions. Xow  an  efficient  reflector  is 
)ilaced  over  the  hulh.  The  rays  of 
lii^ht  are  concentrated  into  a  stmny 
heam  which  ma\'  he  tocnsed  in  an\' 
direction,  .\ssnredl\-  there  are  more 
possihilities  tor  the  harnesseil  ra\s 
emanatini^  in  the  second  case. 

In  the  conrse  ot  this  pajier.  a 
Ireatment  ol  directional  transmis- 
sion ot  radio  wax'es  as  reijrirds  the 
followini;  shall  he  made:  (1)  his- 
torical hacki^ronnd  and  earh'  experi- 
ments. (2)  classihcation  of  the 
methods  emplo\ed  ;nid  a  description 
of  each,  .and  I  .^  I  the  results  of  their 
em|  ill  i\  ineiit    ci  immercialh  . 

The  wireless  heam  is  as  old  as 
wireless  itself.  .^traiii;ely,  it  had  not 
lieen  ein]ilo\ed  or  e\'eii  experimented 
with  until  the  time  of  the  World 
\\  ,ir.  Like  .a  ]ieii<hlhnn.  the  work 
with  r.idio  hei^aii  with  the  heam. 
swiuii;  o\er  to  a  distinctlv  ditfereiit 
Iir.inch.  and  completed  its  cycle  with 
the  revival  ot  directional  wireless  in 
I'Md.    The  ]ieriod  w.as  sixteen  years. 


I  he  classical  exjie  rinien  t  s  of 
llerl/  ,ind  his  conteiiipfiraries  oxer 
torty  years  aL;o  were  ])erformed  on 
short  electrical  waves  called  hiL;h 
frec|nenc\-  radio  toda\-.  llerl/  con- 
clusivi'ly  ]iroved  that  these  wa\es 
ohe\-  the  s.iuie  laws  as  the  waves  ol 
liiL;ht  in  retjard  to  reflection,  refrac- 
tion, (It-fraction,  and  s]5eed  of  ])r()]i- 
atjation.  He  usefl  a  ])araholic  re- 
flector  of    sheet    metal    in    tlu-se   ex- 
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penments,  secnrinii;  ;i  well-del'ined 
lie.ani.  Thirty-live  years  a,L;o,  hy 
means  of  a  lii.L;h  frei|uency  heam. 
.Marconi  transmitted  for  a  distance 
of  almost  two  miles.  In  a  ])a])er  read 
hefore  the  Institute  for  hdectrical 
l'',iiiL;ineers  in  London  in  IS''*',  he  ex- 
]ilained  how  it  was  ]iossilile  li\  means 
of  short  wa\-es  and  reflectors  to 
jiroject  the  rays  in  a  heam  in  one 
direction  only.  He  saiil,  "When  it 
is  desired  to  transmit  to  the  greatest 
liossihle  distance  and  in  only  one 
diri-ction,  place  the  oscillation  ]ini- 
dticer  at  the  focus  or  focal  line  of  a 
reflector  directe<I  to  the  ri'ceixiiii; 
station,  placing;;  the  receiving;  instru- 
ment in  a  similar  reflector  directed 
toward  the  t  ransmi  tt  ins,''  instrn- 
nieiit." 

In  I'iDl.  I'.raun.  a  ( 'lennan  scien- 
tist, .applied  for  ,a  patent  wherein  he 
descrihed  ;i  reflector  m.ide  of  two 
series  of  ]i;irallel  rods  arr.an.^ed 
.ihove  e.ach  other  and  in  the  form  of 


a  cylindrical  jiarahola  excited  at  the 
focus.  In  the  followinf;;  year,  a 
|i,itent  hy  Del-'orest  covered  a  re- 
Ik'clinL;  svstem  in  comhination  with 
,1  series  ot  wires  extending  in  the 
direction  of  ilesired  transmission. 
.\t  this  time,  a  re.nrettahle  tendency 
he,L;an  to  assert  itself  ;  the  iiendulum 
started  its  displacement. 

\\'ith  the  methods  em])loye(l  in 
19CX).  it  was  exceedingly  difficult  to 
]iroduce  short  wavelengths  of  suffi- 
cient strength  to  he  used  ])ractically. 
The  development  of  long  waves  he- 
g.an  with  its  Iremeiidons  effect  on 
commercial  r.adio  communication, 
liecause  :i  long  wa\e  he.am  station 
is  ;i  constructional  iinpossihilitv.  it 
hecame  necessary  to  neglect  the 
directional  work,  and  for  sixteen 
years  ahsolutely  no  advance  was 
made  in  the  tield  of  high  fref|uency 
heam  transmission.  Moreover,  there 
was  little  call  for  direciional  systems 
.at  that  time  hecause  the  only  prac- 
tical ajiplication  of  wireless  was  that 
of  communication  to.  from,  and 
lietween  ships  ,it  se.i.  k'or  this  use 
such  a  system  w,is  unnecessary,  if 
not  undesirahle.  l'"or  these  reasons 
then,  from  the  time  of  Hertz.  U]) 
until  l''l(i.  there  had  heen  no  prac- 
tical ap]iIication  to  wireless  teleg- 
ra]ihy  of  the  heam  system  of 
]iro]iagation. 

In  l''l(>.  .Marconi  was  rei|uested 
li\-  the  Italian  government  to  work 
on  the  idea  of  utilizing  heanis  of  re- 
flected waves  for  certain  war  jnir- 
]ioses.  The  jiendulum  had  returned. 
His  experiments  wtTe  made  possihle 
li\-  the  emploNinent  of  vacuum 
tuhes  as  oscillation  generators, 
which  had  hut  recently  heen  de- 
veloped in  I'.ngland  and  .\merica. 
With  them  he  could  secure  a  com- 
parativeh    large    amount    of    energy 
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on  wave  lengths  lielow  twenty 
meters,  a  notable  improvement  over 
the  spark  and  arc  transmitters 
which  were  practically  useless  at 
these  high  frequencies.  The  ex])eri- 
ments  of  1^16  showed  that  .s^ood 
directional  working;  could  1)t-  oli- 
tained  with  reflectors  ])roi)erl\- 
proportioned  with  respect  to  wave- 
length. In  a  beam  ])atent  filed  short- 
ly after  these  tests,  Marconi  claimed 
an  increase  in  range  of  51)11',  over 
that  obtainalile  with  the  srmie  power 
using  an  ordinarv  antenna.  In  I'M'' 
on  a  wavelength  of  13  meters,  --j)eech 
was  successfully  transmitted  for  71^ 
miles.  The  great  value  of  the  beam 
was  for  the  first  time  demon>l rated 
bv  (|uantitative  mea.surenients  which 
showed  that  the  value  of  the  energy 
received  when  reflectors  were  u>ed 
was  200  times  that  of  the  energy 
without   reflectors. 

Much  work  wa--  ddiie  in  the  fol- 
lowing vears  and  in  \''22  a  discnwry 
of  great  imjiortance  was  made.  I  .  .'^. 
Franklin  of  the  .Marconi  Company 
|)atented  an  antenna  ol  novel  con- 
struction which.  a>  a  director  of 
radio  waves,  w.as  superior  to  the 
|>arrdiolic  system  of  reflecting  wires. 
Known  as  the  F"raiiklin  antenna,  it 
is  employed  in  all  commercial  sta- 
tions of  the  Marconi  Company 
throughout  the  worki.  .At  this  point, 
it  will  suffice  to  sa\-  that  in  this  ar- 
rangement, the  antenna  and  reflector 
wires  are  dis]X)sed  so  as  to  constitute 
grids  parallel  to  each  other.  Its 
ettect  was  immediate. 

Xew  vigor  was  put  into  the  e.x- 
lierimeiital  work.  The  fouiKlatioiis 
for  a  world-wide  beam  network 
were  sunk.  In  l''2,x  with  a  power 
of  twelve  kilowatts,  the  Sjiaiii- 
Poldhn  tests  were  carried  out  on  2(1 
meter.s.  Reducing  the  power  to  one 
kilowatt  still  gave  signal  strength  in 
excess  id'  that  rei|uireil  fur  com- 
mercial traffic.    With  the   12  K.  W. 


The   Franklin    An 


beam,  the  signals  were  louiler  than 
those  received  from  the  300  K.  W. 
stations  at  Carnarvon  and  Seafield. 
These  wvw  non-clireclional  st.ations 
em])loving  lung  waveiengths.  Tests 
were  carried  out  with  the  liner 
"Cedric,"  the  \acht  "I-'lettra,"  ;uid 
stations  in  .\ustralia.  As  a  culmina- 
tion of  the  activities  in  l'>24,  I'oldhu 
was  able  to  communicate  with  .'^yd- 
nev,  .\uslralia,  fnr  ;i  jieriod  of  2?i  '  j 
hours  out  of  24. 

Is  it  aii\-  wdiider  then,  tb.at  .Mar- 
coni was  ins]iireil  to  say;  "The  day 
is  fast  a])i>roaching  when  beam  sta- 
tions using  short  waves  and  employ- 
ing oiilv  a  fr.-iction  of  the  power 
utilized  in  llie  ]iresent  high  iiuwer 
stations,  .ind  with  much  lower  and 
fewer  masts,  will  be  able  to  carr\' 
on  conimunication  at  i)racticall\  any 
time  between  any  two  i)oints  on  the 
e.-irth's  surface,  and  at  inucli  higher 
s])eeils  th.m  are  now  iiossible." 

There  are  two  general  classes  ol 
directional  aerial  s\stems  : 

.\.  The  first  is  those  systems  hav- 
ing the  genera]  characteristics  ol  in- 
dependence ol  directional  power 
from  their  dimensiciiis,  the  degree 
of  op]iosition  lieing  a  function  ol 
the  direction,  'fhe  simplest  example 
of  this  class  is  the  loo|]  or  frame 
aerial,  'fhe  huge  sacrifice  of  power 
attendant  n]Min  the  use  of  such  ;in 
antenn.a  limits  its  use  to  rare  in- 
stances. 

1!.  'fhe  second  class  is  those  sys- 
tems ha\ing  the  general  character- 
istics of  independence  of  directional 
]iower  U|ion  the  dimensions  of  the 
svsteni  relati\e  to  the  wave-length 
employed,  'fhis  class  consists  of 
three  di\isions  : 

1.  Reflector  s\stenis  in   general; 

2.  Svstems  composed  of  lines  of 
aerials  ;it  right  angles  to  the  work- 
ing direction,  correctly  adjusted  as 
regards  ]ihase  ;  and 

,x    lie\eraL;e    long    horizontal    re- 
ceiving aerial  ■;. 
(  1  r  o  n  p    .^    is 
CTOR  clearly  confined 

to  rece]itioii  oii]\ . 
.More.iver,  the 
I )  r  o  h  i  b  i  t  i  v  e 
dimensions  ol 
such  an  ,aiiteiin.-i 
render  its  use 
,1  w  k  w  .1  r  d  . 
(  irou]is  1  and  2 
remain  .'i^  t  he 
basis  of  beam 
r.adio.  fhe  re- 
flector, it  will  be 
:0R  r  e  m  e  m  bered  . 

w  as    t  h  e    li  r  s  t 
tv|ie    of    antenna 


to  ])e  used  in  ex])erimental  work, 
'fhe  two  members  of  .grouii  2  are  the 
l-Tankliii  antenna  and  aii  arrange- 
ment employed  in  France,  the 
"French   .Svstem." 

Because  of  the  ilimensions  of 
short  waves  it  is  possible  to  sus])en(l 
a  system  of  vertical  wires  to  form 
a  jiaralxjlic  surface,  and  by  taking 
.advantage  of  phasing  to  CLincentrate 
and  reflect  radiant  energy  into  a 
beam. 

A  straight  conductor  jiossesses 
distributed  cajiacity  and  inductance 
and,  when  excite<l,  forms  an  o]ien 
oscillatorv  circuit  whose  natural 
wavelength  is  twice  the  geometrical 
length  of  the  conductor.  Assume  a 
vertical  wire  ten  meters  long  t.\l. 
Its  response  wavelength  will  be 
twenty  lueters.  L'pou  excitation  by 
.inv  form  of  transmitter  it  will  set 
u|i  electro-magnetic  disturbances  in 
the  ether  and  the  electro-component 
mav  be  dejiicted  by  sine  wave  sym- 
metrically drawn  ( I'igure  2a).  If 
\',  is  a  similar  wire  set  up  five  meters 
I  1  4  L  )  to  the  left  of  .A.  the  imping- 
ing w.ave  front  will  set  up  oscillations 
in'  it.  These  will  be  180  out  of 
]ihase  with  those  in  .\  i  Figure  2Ii). 
'file  re-radiation  from  I',  i-  shown 
1]\-  :i  sine  curve  exactlx  o])])osite  to 
the  wa\e  from  .\  at  the  instant  of 
coiit.'ict.  X'lW  to  tlu'  left  of  1',,  the 
w.aves  move  in  the  same  sense  but 
.are  ojjposite  in  phase;  therefore, 
they  c.incel.  'fo  the  right  of  .\,  they 
travel  in  the  s.iiiie  sense  and  are 
exactly  in  jiliase;  tlie\  .-idil.  Thus, 
b\-  iilacing  a  \ertic.al  wire  behind  the 
\ertical  transmitting  aerial,  the 
energy  radiated  outwards  is  doubled 
while  no  energy  is  transmitted  in  the 
rever-e   direction    (  Figure   2c ). 

.Starting  with  oik-  vertical  reflect- 
in-  wire,  \'>.  placed  .a  (|uarter  wave- 
length    behind     the     vertical     irans- 

(  Coiiliiiiird  oil  pofir  15"  ) 


The  Jet -Wave  Rectifier 

By  Thaddeus  J.  Dylewski,  '30 
Student  in  the  Department  of  Electrical  Engineering 


V\\l\\  n-cc-iitly  a  m\v  lypr  (if 
rrclilur  (if  |i(i\\(r  ^]/x-  has 
liL-cn  |iri-sciit(.-(l  1(1  tlu-  electri- 
cal w.irld  l.y  l'n)f(.-s,s,,i-  Jul  llart- 
manii  (if  C'(i|icnlia.L;cii.  This  rccti- 
liri-  may  he  classified  as  a  mechanical 
\ihrat(ir  tyin-— since  it  uses  a  stream 
(if  mercury  t(i  perfurm  the  funetidu 
(if  the  \ihrat(ir.  The  actidu  ni  this 
rtetifier  ma\-  he  easiU  un<Ier-.t(i(i(l 
with  the  aid  (if  the  acc(ini]ian\in;4 
diat^ram.  A  jet  (if  mercur\  ,  j.  alKiut 
.1  mm.  in  diameter,  lea\es  tln'  noz- 
/.le,  X,  with  a  mialertiteK'  hiyh  \e- 
I'lcily.  A  s])ecial  tappinji'  electrdde. 
!•"..  makes  cdutact  with  the  jet  at  all 
times.  A  windiuL;  (Hi  the  traiisfdrmer 
supplies  the  Vdltai^e  A  which  prd- 
duci-s  an  alteniatinj:;-  current  in  the 
jet.  .\  direct  current  tield,  F,  reacts 
with  the  jet  to  transfdrni  its  sha]ie 
td  ihat  (it  a  \\a\e  of  constant  velncitv 
which  alternately  Cdiinects  the  tap- 
pin-  electfdde  1'',  with  the  electrodes 
1''.,  and  l'",..  If  the  wave  is  t(i  he 
used  for  the  rectiiicatidu  of  an  alter- 
nating;" current,  the  wave  must  ad- 
vance half  a  wavelength  during  half 
the  period  of  the  alternating  voltage. 
This  is  achieved  by  utilizing  a  cur- 
rent in  synchrdiiisni  with  the  voltage 
to  he  rectified,  for  ]iroducing  the 
wave. 

As  the  position  of  the  main  elec- 
trodes. E,  and  E..  dejiends  upon 
the  velocity  of  the  jet  it  is  important 
that  it  be  kejit  constant  to  within  a 
few  tenths  (tf  one  ])ercent.  The  jet 
is  therefore  produced  liv  means  of  :i 
reservoir  and  a  nozzle,  the  le\el  df 
the  mercur\-  in  the  fdrmer  being 
kept  Cdiistant  by  means  of  an  dver- 
fldw  i>i]ie.  The  maintenance  df  the 
jet  naturally  requires  a  inimp  in  the 
hydrodynamic  circuit. 

For  the  production  of  the  field 
an  electromagnet  is  generallv  em- 
])loyed,  the  coils  of  which  are  out- 
side (il  the  chamber  in  which  cdin- 
mutation  takes  place,  the  legs  of  the 
magnet  being  carried  through  the 
top  of  the  chamber  and  iiisul.iled 
from  the  to]i  ]ilate.  The  current  for 
the  excitation  of  the  magnet  is  tak- 
en from  a  direct  current  source,  if 
a\ail;ilile  ;  otherwise,  the  magnet  is 
fed  Irdin  ;i  small  direct  current 
generatdr  which  may  be  cdujiled  to 


the  shaft  of  the  ]iiim]i.  With  the 
Cdils  taken  outside  of  the  commut.a- 
tion  chamber,  ,i  temperature  as  high 
,is  100  C.  iii.ay  be  tolerated  in  the 
ch.imber  and  artificial  cooling  niav 
be  in  many  cases  a\(ii(led. 

With  the  jet  wa\-e  rectiher.  the 
cdinmutatidn  is  accomplished  li\-  a 
transient  arc.  The  arc  is  caused  b\' 
the  stray  fields  of  the  transformer, 
tile  effects  of  these  two  fields  being 
the  same  as  that  of  two  inductances, 
I,,  inserted  as  indicated  in  the  dia- 
gr.im.  When  the  su]iply  of  the  recti- 
t'leil  current  is  changed  from  the  left 


IVIettiod  of  connecting  up  the  Rectifier. 

to  the  right  hand  sirle  of  the  traiis- 
fdrmer, the  energy  stored  in  the 
left  hand  inductance  must  be  dissi- 
pated and  an  e(|uivalent  amount  of 
energy  stored  in  the  right  hand  in- 
ductance. The  commutation  arc  is 
the  direct  result  of  this  process,  and 
has  an  im]iortant  effect  upon  the 
efficiency  of  the  rectifier,  since  an 
arc  generally  represents  electric  en- 
ergy transformed  into  heat.  On  the 
dtlier  hand  the  spark  has  given  rise 
td  diie  df  the  main  prolilenis  in  the 
Cdnstrnctional  development  of  the 
rectifier  in  that  the  cutting  device 
must  withstand  the  corroding  eft'ect 
of  the  commutation  spark. 

The  solution  consists  of  using  Ihe 
tungsten  knives  placed  as  shown  at 
W  in  ligure.  With  five  knives  thus 
arrangetl  it  is  possible  td  cut  the  jet 
in  three  places  simultaneously.  Ob- 
viously the  use  of  s]iark  gaps  in 
series  is  the  simplest  and  most  effec- 
tive method  of  stabilizins/  the  com- 


mutation process.  Recognition  of 
this  fact  is  likely  to  lead  to  results 
ol  great  coiise(nience.  In  the  first 
place  it  is  evident  that  the  higher 
stability  made  possible  will  open  U]) 
the  way  for  rectifiers  uji  to  1,000 
\dlts  or  more.  In  order  to  commu- 
tate  larger  currents  then  can  be 
handled  by  a  single  rectifier,  two  or 
more  rectifiers  may  be  (operated  in 
liarallel.  The  jets  of  all  of  these 
may  be  feil  from  one  reservoir,  and 
the  fields  iiia\'  be  jiroduced  by  one 
magnet.  It  has  proved  feasible  to 
pidduce  single  rectifiers  with  two 
jets  instead  of  one  iilaying  on  the 
main  electrddes  (if  (irdinary  design. 

.Xi^aiii,  se\eral  rectifiers  may  be 
(i|ier,-ite(l  in  series  for  the  commuta- 
tion of  e-\tr;i  high  voltages,  Ob 
x'idiisly,  any  number  of  rectifiers 
may  be  in  series,  .and  all  the  sjiark 
ga]is  (if  the  Cdinbiiiatidii  will  be  in 
series  al  the  time  Cdinmutatidn 
(icciirs. 

The  elect nide,  \i.  is  (if  iini(|ue  de- 
sign. It  C( insists  of  two  cylindrical 
pieces  dl  steel  (Hi  which  shar]i 
threads  h.ave  been  cut.  The  cvlinders 
.are  then  bent  iiitd  ,arcs  df  a  circle 
with  a  radius  e(|ual  td  the  distance 
friim  the  field  td  the  electrode  in  its 
proper  position.  The  two  threaded 
sli.alts  are  separated  by  a  ga]i 
through  which  the  jet  passes.  The 
width  of  the  g.ap  is  adjusted  so  that 
the  threads  will  cut  a  few  tenths  of 
;i  millimeter  into  the  jet.  I'lider 
these  circumstances  there  will,  with 
the  i)roper  jet  wave,  be  .safe  contact 
between  an  unimjiaired  wave  and 
the  electrode,  and  coinjiarativeh' 
heavy  currents  of  several  hundred 
ani])eres  may  be  passed  from  the  lat- 
ter into  the  wave.  The  deformation, 
to  which  the  electrode  gives  rise,  is 
rel.atively  small. 

1  he  so-called  six  phase  series 
rectifier  consists  of  three  rectifier 
units  in  series.  Tlie  comjionent  rec- 
tiliers  are  gener;illy  mounted  in  a 
joint  cli.amber.  The  ch.amber  is  kept 
filled  with  hydrogen  because  this  gas 
alone  is  able  to  absorb  the  energy  of 
the  spark  within  the  time  available 
tor  the  abs(.)rption  to  take  place.  The 
ratio  of  the  duration  of  a  spark  in 
(Couf'niHcd  oil  ptii/r  \ti4j 
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The  Automatic  Viscosimeter 

The  recent  iiiarketini^  ni  an  autn- 
niatic  viscosimeter  has  aroused  par- 
ticular interest  in  engineering  circles, 
es])eciallv  since  this  new  instrument 
is  ihe  first  devised  tor  the  measure- 
ment I  if  the  viscosity  of  Diesel 
eni^ine  luhricating  oils.  The  readings 
(if  this  device  are  recorded  on  a  dial 
and  can  lie  read  hy  anyone,  whetlier 
or  not  he  is  familiar  with  the  tech- 
nical tests  iireviously  run.  The 
siandard  conmiercial  method  of  test- 
ing oils  niiw  follo\ve<l  is 
the  Sayhoh  reading.  The 
Sayholt  test  for  viscosity 
re(|uires  a  lahoratory 
procedure  entirely  too 
(htticult  to  carry  out  as 
( 1  r  d  i  n  a  r  V  com  m  e  r  c  i  a  I 
routine.  .\  seeming  lack 
of  a  feasible  test  fur 
\iscosit\.  therefore,  ha^ 
lirought  on  the  develop- 
ment of  the  automatic 
\iscosimeter. 

The  instrument  con- 
■-isls  essentially  of  an 
ordinar\-  jiressiu'e  gauge  measiu'ing 
the  head  set  up  hy  an  oil  flowing 
thnnigh  a  friction  tuhe.  at  a  rale 
held  constant  hy  a  diaphragm  and 
hall  check  arranged  somewhat  as  an 
ordinarv  reducing  valve.  The  jires- 
--ure  exerted  hy  the  oil  on  the  dia- 
]ihragm  regulates  the  valve  opening. 
I'lN'  the  Use  of  a  sjiring  device,  the 
dial  shows  an  ap]5reciahle  change  for 
;i  verv  few  thousandths  of  an  inch 
movement  of  the  diaphragm.  The 
dia]ihragm  has  a  small  calihrated  hole 
through  which  oil  can  get  under- 
neath and  from  there  to  a  calihrated 
outlet  tuhe.  The  space  hetween  tlu- 
diaphragm  and  the  outlet  is  connect- 
ed to  a  ]iressure  gauge,  the  readings 
iif  which  measure  the  tube  viscosity 
,vith  :i  considerable  degree  of  jire- 
cision.  The  instrument  is  jirovidcd 
with  ;i  stan<lard  pipe  (ilug  to  ])ermit 
its  being  tai)ped  directly  into  the 
crankcase.  The  gauge  is  mounted 
on  the  same  jianel  with  the  other 
l)ressure  gauges.  ]n-rometers.  etc.. 
regularly  used  for  the  safeguarding 
of  the  engine. 

Contrasted  with  this  new  method 
is  the  .Savbolt  viscosimeter  men- 
lionc-d     Iireviously.      This    device 


Special    Ladle    Car    for    Hauling 
Molten  Iron 

Jons  111  molten  iron  are  trans- 
ported from  furnaces  to  the  rolling 
mills  in  (  )hio  in  big  ladle  cars  that 
resemble  giant  vacuum  bottles.  They 
;u'e  lined  with  fire  brick  and  fitted 
with  lids  somewhat  like  those  of  the 
familiar  containers.  To  empty  the\ii. 
the\-  .are  tilted  by  an  electrically 
o|ier,itc'd  mechanism,  ami  the  molten 
iron  runs  out  like  so  much  water. 
When    rilled,    the   car    weighs    .-Lbout 


Ladle    Car    for    Hauling    Molten    Iron 

.U()  tons.  Its  length  is  5(i  feet.  To 
]irevenl  accidents,  the  tilting  ma- 
chinerv  cm  be  operated  only  when 
llie  car  is  stationarv. 


meastu'es  the  time  required  for  a 
standard  (|uantity  of  oil  tn  flow 
through  a  st.andard  orifice  by  gra\- 
ilv.  s,  1  that  the  oil  falls  through 
under  a  variable  head  and  the  meas- 
ured time  reipiireil  for  the  ]>rocess 
is  at  best  an  arbitrary  indication  ol 
the  value  sought.  .\s  a  laboratorx' 
instrument  the  automatic  viscosi- 
meter should  be  a  great  improve- 
ment o\er  the  old  ."saybolt  tester  due 
to  the  great  saving  in  the  aiiiuunt  ul 
time,   labor,   and   skill    rei|uireil, 

llowe\er.  the  real  imporiance  and 
\alue  of  the  new  device  lies  in  the 
f.ict  that  its  use  should  lead  to  a 
better  understrmding  nf  the  mini- 
mum value  of  viscosity  with  which 
it  is  safe  tu  o]ier;ite  Diesel  engines. 
.\n  instrument  that  registers  its 
readings  mi  a  dial  will  enable  upera- 
tors  to  correlate  such  essential  fac- 
tors as  bearing  wear  and  the  condi- 
tion iif  their  surfaces  with  the  true 
viscosit\   of  the  oils  thev  are  using. 


Filter  For  Boiler  Feed  Water 

It  is  necessary  to  eliminate  oxygen 
I  roll!  the  boiler  feed  water,  in  or- 
der to  check  corrosion,  not  only  in 
high  pressure  boilers,  but  also  in 
those  of  bnv  ])ressure.  One  means 
devised  for  the  elimination  of  atmo- 
spheric oxygen  from  boiler  feed 
water,  m.akes  use  of  a  filter  which 
em])loys  manganese  steel  wool  as 
the  filtering  medium. 

Recentlv  a  large  mining  plant  has 
m.ade  use  of  such  a  process  <|uite 
successfully.  Two  filters 
were  irsed  in  connection 
with  nine  double  fire- 
1  ube  boilers  at  152 
];iiunds  per  sip  in.  pres- 
sure. The\-  were  supjilied 
with  river  water  super- 
heated to  about  50  or  'lO 
(U-grees  C.  The  water 
w.'.s  then  heated  further 
■    ^<''"  ■  by     the     exhaust     steam 

from  the  boiler  feed 
ii,ir  y.ri„n,,rK  ]iuni]is.  The  boilcrs  had 
been  subject  to  slight 
corrosion  due  to  the  at- 
miispheric  content  of  the  feed  water. 
Ill  order  to  do  awa\-  with  this  un- 
s,itisf;ictiir\-  condition,  a  double  fil- 
ter unit  w.is  installed.  It  has  a 
handling  capacity  of  1 .060  cubic  feet 
lier  hour  at  a  ]iressure  of  142  jiounds 
per  si|.  in.,  and  each  filtering  tank 
is  about  nine  feet  high  and  three 
feet  in  diameter.  The  two  units  may 
be  ojierated  singly  or  comliined.  The 
lilter  units  can  be  lifted  out  easily 
and  are  cleaned  out  every  two  days 
to  remove  the  ferric  hydroxide.  The 
inexpensive  manganese  steel  wool  is 
removed  about  i>nce  a  year.  In 
contiiuiiius  operation  the  oxygen 
content  uf  the  water  is  decreased  to 
line  one-thiiusandth  of  the  existing 
\iilunie. 

Aluminum  for  Threaded  Parts 

The  Use  of  aluminuiii.  for  engine 
]iaris  ;inil  .iir|ilaiie  ;ipp,ar,atus.  pre- 
sents ,1  \ast  field  in  which  threaded 
.aluminuni  |iarts  .are  necessary.  1  he 
ilefective  characteristic  of  such  pans 
h.is  been  their  tendency  to  seize 
when  threaded  together,  .and  in  call- 
ing for  such  threads  the  designer 
must  guard  against  this,  unless  the 
I  ConliiiKi-il  oil  f^aiii-  lo6( 
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It  is  a  faiuirilc  helief  of  mine  that  no  student  e-eer  attains 
'ry  eminent  sueeess  hy  simf>ly  doing  xeliat  is  required  of  him: 

is  the  amount  and  exeellenee  of  zehat  is  o'oer  and  abnre  the 
•quired  that   determines   the  greatness   of   ultimate   distinction. 

—Charles  Kendall  .hiams. 


THE  DYNAMO  LABORATORY— 
a  cipllecticn  nf  moturs  and  sieiuraturN 
of  all  types  and  description,  the  charac- 
teristics of  whicli  are  tested  liy  stndent 
engineers.  Which  will  fit  the  jolj  best.' 
The  Laljoratury  of  Industry — an  assem- 
hly  of  men  of  all  types  and  descriptinn. 
who  arc  tested  hy  the  Master  Engineer. 
Will  they  fit  in?  Do  they  possess  the 
necessary  qualifications  to  do  the  work- 
well?  Will  they  get  a  chance  to  work  at 
bigger,  more  important  jobs ;  or  will  a 
different  model,  one  of  a  later  design,  of 
a  higher  efficiency,  of  a  greater  speed, 
or  of  a  greater  capacity,  he  used  in  jprct- 
erence?  Just  as  students  test  their  ma- 
chines. Industry  will  test  these  sanu' 
students. 

A  synchrnnims  mut'ir  will  init  start 
under  its  own  tnrque.  it  mu.st  be  helped 
up  lu  a  working  speed.  It  must  be  inislu-d 
until  it  reaches  its  normal  velocity  be- 
fore it  e.iu  begin  to  work  for  itself.  It 
r.iniiiit  be  hurried,  it  knows  its  pace  and 
will  iml  exceed  it.  At  an  overload  it 
gives  u]i.  breaks  down,  and  stops.  Men 
tiMi  show  these  characteristics. 

The  indnelion  motor  takes  its  initl.il 
l(i;id  with  a  grin,  knuckles  dmvn  nn  an 
.nerliud.   and'  is    reliable    an,l    dependable 


at  all  l.iads.  It  is  net  capable  of  great 
spurts  at  increased  speed,  hut  is  a  great 
worker.  Are  these  characteristics  Sd  far 
removed   from  those  of  some  men  r 

The  direct  current  motor  is  steady  and 
reliable,  a  puller  at  the  start,  an  efficient 
uiaehiiie  at  full  load,  flexible,  capable  of 
adjusting  its  internal  forces  so  as  tn 
increase  its  load  with  no  luss  nf  siicrd. 
and  even  responding  tn  an  emergenc) 
with  a  super  speed.  True,  it  is  a  hit 
high  spirited,  and  capable  of  running 
wild  if  it  does  not  receive  the  proper 
treatment,  but  a  machine  of  great  possi- 
bilities. 

There  are  numerous  special  motors  and 
de\iees.  wbieli  do  not  fit  in  e\erywliere  ; 
tliry  seem  to  be  useless  and  a  burden,  but 
ulien  their  job  is  founil.  gi\e  results  th.'it 
.ire   reiuarkable. 

.\nd  so,  most  men.  as  most  motors, 
have  their  peculiar  characteristics,  and 
lit  in  on  some  special  job.  and  the  Mas- 
ter Engineer.  Industry,  is  forever  search- 
ing and  sorting,  approving  and  condemn- 
ing. Slime  men  find  their  job.  others 
nevrr  do,  but  keep  working,  giving  the 
best  tbat  is  in  them,  and  never  really 
giving  eomiilele   satisfaction. 


THE  DISCOVERY  of  the  new 
lilanet  in  the  Solar  System  by  the 
Lowell  observatory  on  January  21,  1930 
was  the  greatest  astronomical  event  since 
the  appearance  of  Xeptune  in  1846.  To  the 
world  in  general  the  announcement  of 
the  ixistence  of  this  distant  star  caine 
.IS  a  surprise,  hut  to  the  scientists  it 
primarily  brou.ght  a  substantiation  of 
their   theoretical   conceptions. 

In  a  no  more  striking  manner  could  an 
example  of  clear  thinking  been  put  hefure 
the  scientific  and  mathematically-minded 
]ieople  of  today  than  by  this  discovery. 
It  is  common  knowledge  to  the  student 
of  scirnce.  that  every  planet,  every  star, 
and  in  fact,  every  hit  of  matter  in  the 
nni\erse  exci-cises  a  pull  on  every  other 
]iartiele.  From  this  as  a  starting  point, 
scientists  and  mathematicians  have 
worked  for  centuries,  trying  to  place  the 
various  bodies  of  the  planetary  system  so 
as  to  satisfy  that  basic  law  of  physics. 

With  the  aid  of  the  telescope,  astrono- 
mers were  able  to  view  the  heavens  about 
them  and  to  ascertain  whether  or  not 
their  theories  were  correct.  Refinements 
in  the  construction  of  the  telescope  were 
slow  to  come,  hut.  nevertheless,  at  each 
sleji   the   star-gazers   reached   out    further 
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into  space  in  an  cncleamr  tn  find  new 
worlds.  They  sought  to  correlate  their 
mathematical  findings  with  their  astro- 
nomical discoveries.  With  each  discovery 
more  mathematical  data  was  compiled, 
whicli  dealt  not  only  with  the  effects  of 
the  new  planet  or  star,  but  also  the  bear- 
ing other  bodies,  some  of  them  unknown, 
seemed  to  have  upon  it.  In  this  way  most 
of  the  invisible  masses  could  be  located, 
at  least  mathematically,  in  their  correct 
positions. 

As  early  as  1905,  Dr.  Percival  L..well 
predicted  and  mathematically  demonstrat- 
ed the  existence  of  the  planet  found  last 
January.  For  twenty-five  years  observa- 
tories have  searched  the  skies  so  as  to 
absolutely  prove  the  presence  of  the  body. 
.\stronomers  wanted  once  more  to  con- 
vince the  scientific  w-orld  that  intelligent 
and  consistent  reasoning  should  precede 
the  actual  demonstration,  and  when  it 
does,  the  results  would  bear  out  the 
initial  findings.  When  at  last  it  was  ac- 
tually proved  that  the  new  planet,  which 
is  approximately  three  billion  miles  from 
the  earth,  was  a  Ixidy  in  the  universe,  it 
was  heralded  as  an  astronomical  epic  that 
vindicated  their  efforts. 

Science  as  a  whole  may  point  In  this 
achievement  with  pride  as  an  example 
upon  which  all  its  successful  work  is  ac- 
complished. Keen  and  precise  thought 
coupled  with  patient  research  again  was 
triumphant. 


HTHE  OHIO  PRISON  DISASTER. 

-I*-  I  In  .\pril  21.  some  S\7  prisoners,  in- 
mates of  the  Ohio  State  Penitentiary  at 
Columbus.  Ohio,  lost  their  lives  in  the 
mo.st  tragic  prison  fire  that  has  ever  oc- 
curred. 

Prisoners  are  depriwd  of  all  c\\\l 
rights:  they  are  deprived  of  almost  every- 
thing but  a  mere  existence.  They  are 
locked  in  cells  which,  of  course,  deprives 
them  of  the  privilege  of  self  defense. 
They  are  entirely  at  the  mercy  of  the 
prison  officials.  The  fact  that  the  prison- 
ers are  at  their  mercy  is  sufficient  reason 
for  the  officials  to  be  fully  competent 
and  assuming  of  the  responsibility  for  the 
lives  that  are  in  their  hands. 

The  evidence  gathered  after  the  disas- 
ter at  Columbus  shows  that  the  heavy 
loss  of  life  in  the  fire  was  due  to  care- 
lessness and  lack  of  proper  safety  pre- 
cautions. The  prison  was  unexcusably 
overcrowded :  the  buildings  were  in  bad 
condition ;  there  was  a  considerable 
amount  of  frame  construction ;  and  the 
fire  started  from  a  sliort  circuit  in  elec- 
trical wiring.  Witnesses  in  the  case 
testify  that  there  had  never  been  a  lire 
drill,  nor  had  the  prison  personnel  ever 
received  instruction  for  routine  to  follow 
in  case  of  fire.  Testimony  by  the  various 
officials  indicates  that  contradictory  or- 
ders delayed  operations  in  freeing  the 
prisoners. 

From  the  point  of  view  of  the  fire 
protection  engineers,  such  a  situation  is 
caused  by  criminal  negligence.  They  arc 
continually  striving  for  better  conditions  ; 
they  are  endeavoring  to  teach  the  people 
the  horror  of  fire,  and  methods  of  pre- 
venting it  and  protecting  against  it,  when 
it  occurs.  Such  disasters  as  the  one  at 
Columbus  prove  that  the  knowledge  of 
fire  prevention  and  protection  of  life  and 
|iroperty  is  still  in  the  primitive  stages.  A 
thorough  knowledge  and  perfect  condi- 
tions are  only  theoretical,  and  such  a 
status  probably  can  never  be  reached. 
However,    cannot    the    situation   lie   reme- 


died"' Cannni  the  necessity  rif  jiroviding 
safety  in  our  public  institutions  be  real- 
ized? Certainly,  with  the  great  numbers 
of  lives  lost  in  recent  disasters,  there 
should  be  a  change  in  prevailing  condi- 
tions. 

There  are  many  steps  that  could  be 
taken.  The  necessity  of  constructing  bet- 
ter buildings,  of  fire  resistive  construc- 
tion can  be  stressed.  The  importance  of 
removing  certain  hazards  which  may 
cause  disaster  can  be  shown.  Organized 
fire  drill  can  be  made  an  important  part 
of  the  routine  of  the  institutions.  -\s 
engineers,  there  stands  out  before  us  the 
grave  dut\-  of  utilizing  our  technical 
knowlcd!.!e  for  the  betterment  of  man- 
kind and  the  safeguarding  of  the  present 
and   future  generations. 


How  Engineers  View  Life 

Dr.  C.  E.  Warne,  Professor  of 
Economics,  University  of  Pittsburgh 

In  a  machine  age.  the  engineer  plays 
an  important  role.  Strategically  located 
as  he  is.  his  opinions  upon  social  insti- 
tutions may  dominate  the  trend  of  events. 
This  brief  summary  therefore,  is  an  at- 
tempt to  see  what  engineers  think  of 
social  reforms,  how  they  view  politics, 
what  they  think  of  free  speech,  how 
they  look  at  the  problems  confronting 
wonuii.  what  their  attitude  toward  war 
is.  and  how  they  react  toward  the  subject 
of  religion.  Obviously,  this  study,  based 
as  it  is.  upon  the  responses  of  a  .small 
group  of  Westinghouse  engineers,  will  do 
no  more  than  show  some  of  the  major 
trends.  The  group  under  consideration 
was  trained  in  representative  American 
engineering  schools,  but  in  order  to  prove 
this  group  as  typical,  a  much  more  com- 
prehensive  study   would  be   necessary. 

Rciiurdiiin  Ihr  I Hstnbution  of  Wcallh. 

An  engineer  representative  of  the  ma- 
jority of  the  group  views  the  situation 
thus :  "People  are  as  a  rule  out  to  grab 
all  the  income  they  can.  It  seems  there- 
fnre  best  for  nie  to  get  my  share  rather 
than  to  envy  those  wdio  possess  wealth. 
1  do  not  l>elie\e  in  the  class  struggle, 
tliongh  it  is  possible  that  there  may  be 
sncli.  Ordinarily,  poverty  is  the  result 
of  thriftlessnes,  and  inefficiency — on  the 
whole  the  able  and  efficient  go  to  the 
top  and  the  less  able  sink  to  the  bottom. 
The  charity  given  to  the  weak  and  the 
unfortunate  is  not  an  attempt  on  the 
part  of  the  rich  to  save  themselves  from 
a  revolutionary  struggle  :  it  is  rather  the 
result  of  their  kindness.  By  and  large, 
a  drastic  re-distrihution  of  wealth  would 
result  in  the  regaining  of  fortune^  by 
their  [irex  ious   owners." 

RcthirdUui    Labor   Problems. 

"On  the  whole,  it  is  better  that  a  work- 
er have  the  right  to  work  for  any  em- 
ployer without  interference  from  a  trade 
uniciu.  Similarly,  any  employer  should 
have  the  right  to  hire  under  any  mu- 
tually agreeable  terms.  Wages  should 
not  he  based  upon  needs — some  other  bas- 
is must  be  found.  A  wage  system  is 
necessary  though  it  is  probably  true  that 
each  person  working  under  that  .system 
does  not  get  what  he  deserves.  Some- 
times, strikes  do  help  workers  increase 
their  pay.  Still,  profit  sharing  is  likely 
to  prove  one  of  the  solutions  of  the 
"labor  problem."  It  makes  for  common 
interests  between  employer  and  employee. 
I'.ecanse  unemployment  is  a  mighty   bard 


Ijroblem  for  the  worker  to  handle,  it 
would  seem  best  that  the  employers  or 
the  state  share  in  this  burden.  Our  eco- 
nomic system  isn't  perfect ;  we  must 
always  look   for  defects  in  it." 

licgardifHi  Buying  and  Selling 
".\merican  capitalists  receive  and  save 
so  large  a  portion  of  the  national  income 
that  the  workers'  share  is  inadequate  to 
buy  all  the  products  produced  by  the 
enlarged  plants.  To  have  a  bit  less  saved 
would  not  injure  society,  but  it  would 
release  purchasing  power  into  the  con- 
sumption market.  It  is  doubtful  whether 
installment  buying  is  good  or  bad ;  cer- 
tainly, advertising  does  not  live  up  to  all 
the  claims  made  for  it — claims  that  it 
low-crs  the  costs  of  goods  and  leads  us 
t(j  buy   the  right  goods." 

Regarding  Politics. 
"I  believe  in  the  American  government. 
Our  constitutional  system  is  on  the  whole 
adequate  to  meet  the  strains  which  mod- 
ern industrialism  has  placed  upon  it.  Let's 
not  tinker  with  it.  Congress  should  not 
for  example,  be  given  the  right  to  review 
the  decisions  of  the  Supreme  Court.  Nor 
should  we  have  voting  on  the  basis  of 
one's  occupation.  \ow,  don't  misunder- 
stand me — I  believe  in  the  government 
hut  1  do  not  feel  that  the  Republican 
Party  represents  the  best  traditions  of 
the  .-American  people.  I'm  for  .•\merica. 
We  should  protect  our  country  against 
possible  invasion.  Military  training  is. 
indeed,  a  good  thing;  it  produces  alert, 
stalwart,  red-blooded  youth.  Still,  we 
ought  not  to  go  in  for  too  much  pre- 
paredness. Having  the  marines  protect 
the  le,gitimate  interests  of  .American  com- 
panies looks  a  bit  doubtful  as  a  practice 
If.  however,  we  do  get  into  a  scramble  it 
might  be  just  as  well  to  silence  the  paci- 
fists or  lock  them  up." 

Regarding  Ethics. 

"Free  speech  is  desirable;  still  this 
should  not  be  taken  as  license  to  expound 
doctrines  likely  to  undermine  the  founda- 
tions of  the  Republic  or  as  a  right  to 
weaken  the  moral  fibre  of  citizens.  Es- 
pecially should  care  be  exercised  to  pro- 
tect immature  minds  from  subversive  doc- 
trines. Those  lalx)r  agitators  who  stir 
up  trouble  and  cause  strikes  ought  to  be 
locked  up  in  jail  or  silenced.  .\s  for 
the  rights  of  forei.gners,  this  is  the  way 
it  looks  to  me — if  the  natives  do  not  use 
the  great  resources  with  whicli  they  are 
endowed,  industrial  nations  perform  a 
world  service  in  opening  up  their  coini- 
try." 

Regarding   ()ue'.<   Own   (h-ciitation. 

"I  am  doubtful  whether  there  is  any 
increase  of  human  happiness  in  the  world. 
Machinery  appears  to  have  been  of  great 
benefit — still  1  am  uncertain.  Probably, 
we  could  furnish  more  leisure  time 
through  the  five  day  week  and  the  six 
hour  day.  both  of  which  a|)pear  practic- 
able. Education  is  necessary  and  oar 
educational  institutions  shoidd  teach  us  to 
be  somewhat  critical.  On  the  whole,  uni- 
versities are  doing  a  satisfactory  job. 
Aforcover  the  artistic  world  has  a  favor- 
able outlook,  .'\ncient  art  is  excellent, 
lull  modern  capitalistic  influences  in  art 
.ue  not  undesirable.  In  all  fields,  changes 
are  occurring.  An  international  langua.ye 
would  be  a  fairly  good  idea.  Stock  brok- 
ers and  speculators  are  slill  a  problem 
and  are  getting  incomes  without  render- 
in.g  a  service.  Xevertheless,  production 
is  ever  mounting.  Let  us  keep  a  healthy 
iiptinn'sm. 


Tau  Beta  Pi 

On  ImkI.h,  Aiinl  11,  tin;  niniiKci  ■-  ..i 
llllll.il^  I'.rla  cliapUT  ..f  Tau  I'.rta  I'l. 
pKdm'.l  the  l'.,llowiii.4  junii.rs:  A.  I'.. 
Aiiorhudi.  A.  I'.  Wilde.  R.  M.  Krausr. 
W.  E.  SchirnuT.  P..  S.  Liiukiuist,  A.  I. 
IKLcnji.  ami  \V.  Drignt.  TIksc  nun 
were  initiated  i>n  May  fi.  and  a  dinnrr 
at    C:<(\vv    Dan's,    tnll.>\\  <.il. 


Sphinx 

Sphinx  Honorary  Literary  l-'raU-mity 
cllo^o  men  from  each  of  the  publicatiotis 
on  the  cainiui.s  who.  hy  their  work  have 
shown  that  they  have  aliility  and  interest 
in  the  field  of  journalisin.  h'roni  the 
Cyele  stal¥  were  chosen  A,  H,  Jens,  (), 
K  Murphy,  K.  A.  Tirnmerinans.  and  R. 
\.  Wilson.  l''or  work  on  the  Enginrer 
the  following  nun  were  pledged:  A.  I. 
l.enke.  C.  T.  I.nik,  1.  ( i.  Katz.  and  J.  H 
.Stranher.u.  The  Xews  pled.yes  were  K. 
A.  Knittel.  A.  h'.  Wilde.  A.  P..  Anerl.ach. 
and    !■".    1'.,    Attwond, 


Phi   Lambda   Upsilon 

'Pile  honorary  chemical  fratcrnil> 
.1  smoker  Tuesday  evenint;.  March  . 
which  time  they  pled.aed  I,  (i,  Katz 
and   M.   '\'zasuirre.  ',il. 


Pi  Tau  Sigma 

The  mechanicals  pledged  two  men  to 
llieir  honorary  society  at  a  smoker  held 
at  the  Triangle  house  on  Thursday  even- 
ing, April  ,?.  The  men  were  R.  H.  Stev- 
,iison.  ',^1   and   K.   X.   Krause.  '.M. 


Chi  Epsilon 

The  Armo\n-  chapter  of  the  honorary 
ci\il  en.yineermi;  fraternity  selected  six 
men  out  of  the  junior  class  for  pledge- 
ship  in  their  societv.  The  men  were  Leon- 
ard Dickc.  Karl  flellsen.  Eldon  Johnson. 
I'.ert  LiniUpiist.  I!.  ( i.  McLaughlin,  and 
(,',  .1.   R..hin. 


Eta  Kappa  Nu 

The    electnc.d     hoiiorarv     has    pledijcd 
xe   juniors.    C.    ISKahna.    W,    Tenfold,    IL 


Mar.indo,  !•;,  .S.  Warner,  and  .A,  K. 
Drans  for  the  spring  term.  Tlie  pledgmg 
smoker  was  held  in  the  H.  K,  X.  rooms. 
.\ii  inquisiticiu  smoker  was  later  held  at 
the  Beta  Psi  house  at  which  time  the  pro- 
spective ]iledges  had  the  opportunity  to 
meet   memhers  and  alumni. 

Salamander 

The  1-ire  I'roticts  selected  tour  men 
from  the  junior  class  who  had  sh(]wn  hy 
their  scholarship  and  school  activities 
that  they  were  deserving  of  mcmbershiii 
in  the  Honorary  Fire  Pr<itection  Engi- 
neering Fraternity.  These  inen  were  I-'. 
S.  Austin,  .\.  .1.  l.enke.  W.  E.  Schirnier, 
and    1'.   E.   Seidelmann. 


OUR  VARSITY  CAPTAINS 

Tennis 
Albert   Winkler,   M.   E.,   '30 

The  tennis  team,  this  year,  has  suf- 
fered more  this  year  than  any  other  teaiu, 
through  the  loss  of  Jennings,  Stellar  and 
Lamh.  who  were  the  backbone  and  spirit 
of  last  year's  team.  However,  with  the 
assistance  of  Coach  Colvert.  and  Man- 
ager Maiiske.  Captain  Winkler  h.ipes  to 
develo|j  a  team  somewhat  in  keeping  with 
those  of  pre\  ioiis  \ears. 


Al  Winkler  started  to  play  tennis  at  an 
early  age.  practicing  hard  on  the  clay 
courts  of  Washington  Park.  Here  he 
develo])ed  his  game,  and  after  entering 
Lane  Technical  High  School,  where  he 
received  his  jirep  school  training,  his 
hard  work  was  rewarded.  His  ability  on 
ihe  courts,  won  for  him  a  place  on  Coach 
Cnibreit's  team  for  three  successive  years, 
the  last  of  which  he  acted  not  only  as 
Xumber  <  )ih',  but  also  as  captain  and 
manager.  .\s  .\l  entered  .\riuour  in 
I'ebruary.  ,iiid  could  not  acclimate  him- 
self to  the  Institute,  he  did  not  respoml 
to  Coach  Tibbals'  call  for  candidates  tli.il 
Near,  but  he  has  since  successfullv  main- 
tained a  position  on  the  team.  Slowly  le 
has  increased  his  rank  from  fifth  to  Inst. 
111(1  was  captain  this  season.  He  was  a 
big  factor  in  winning  the  InterfrateruitN 
reiinis  Trophy,  donated  by  the  .Armour 
.\thletic  .\ss,,ciatioii.  f,.r  Phi  Kap|ia 
Smni.i  l-"raternit\ .  of  which  be  is  .a  num- 
ber. 

Caiitain  Winkler  has  earned  his  letter 
in  tennis,  and  is  a  member  of  the  Honor 
■■.\"  Society.  He  is  now  a  senior  and 
will   grailu.ite  this  ye<ir. 


A.  I.  E.  E. 

The  .\rmour  branch  of  the  American 
Institute  of  Electrical  Engineers,  in  the 
latter  part  of  February,  decided  to  fea- 
ture student  talks  at  the  meetings  instead 
of  ha\  ing  outside  speakers.  .As  a  result, 
four  excellent  talks  have  been  given  hy 
members.  C.  E.  Rudelius  gave  a  talk 
oil  'Street  Lighting  in  Haminond.  Ind.'' 
and  H.  E.  Stier  gave  a  talk  on  "The 
Aiqilication  of  Electricity  to  Ballastics." 
.\t  the  following  meeting.  Frank  Sanborn 
spoke  on  "Electrical  Refrigerators"  and 
J.  Taylor  spoke  on  "Electric  Tabulating 
.M.icbuus."  The  speakers  drew  on  their 
own  experiences  for  inost  of  their  mate- 
rial and  added  a  personal  touch  to  the 
talks  that  made  them  very  interesting. 

.Speakers  from  outside  also  contributed 
interesting  talks  before  the  .Armour 
br.inch.  .Mr.  .A.  J.  McMaster,  research 
engineer  for  the  G-M  Laboratories,  spoke 
on  the  construction,  characteristics,  the- 
or\.  and  applications  of  the  photoelectric 
ceil.  On  April  17.  C.  D.  Miller  of  the 
Curtis  Lighting  Ci'.  spoke  on  "Color 
Lighting."  lly  means  of  slides  and  ac- 
tual denuinstration  he  showed  the  mem- 
bers the  new  uses  color  li,ghting  were 
being  ]uit  to  in  the  field  of  illumination. 
He  spoke  especially  of  a  novel  device, 
the  Lumitone,  that  when  played  like  an 
organ  would  produce  many  color  effects. 

'Pile  members  of  the  .Armour  branch 
loiiied  with  members  of  the  Chicago  Sec- 
tion ill  ,'i  banquet  at  the  Sherman  Hotel 
on   .M.iv   14. 


A.  S.  M.  E. 


The 


.\rniour  branch  of  The  .American 
Society  of  Mechanical  Engineers  has  been 
very  actne  during  the  last  few  months. 
Pile  members  ha\  e  shown  an  interest  in 
student  talks  and.  as  a  result,  inany  inter- 
esting ones  have  been  given.  On  .April 
.ird.  ^L  \'ander  \'elde,  '30.  gave  a  talk 
on  the  construction  of  elevators  and  the 
safely  appliances  used  on  them.  T.  O'Mal- 
ley.  'Ml  followed  with  a  discussion  on 
'-:.'is   engines. 

'Pile  fiftieth  aimiversar\  of  the  found- 
ing of  the  A.  S.  M.  E.'was  held  .\pril 
8tli,  in  the  Red  Lacquer  Room  of  the 
Palmer  House.  The  affair  consisted  of 
a  b:m(piet  and  dance,  with  a  short  talk 
on  till'  history  of  the  society  given  hy 
11.  S.  Dickcrson.  chairman  of  the 
.lyo  section.  .Armour  was  represeiit- 
,    11.  11.  Stebbins.  C,  R.unbolt.  and  A. 


Mr. 
(hie 
ed  I, 
I.  I- 


'Pile  annual  Spring  smoker  was  held 


\pril    Kith  at  the  S.  K.  D.   House. 
chanicals     from    the    senior,    junior. 


Me- 
and 


da: 


Mr.    I)i,kei 
ultv. 

.\t    .a    1 
■M.    .lud     K.    St 
t.dks    ou    engin 
Stebbins.  president 


atteiuled. 
member^ 


.f   the    fai 


M.iy  1st.  R.  Krause. 
ison,  '.M,  gave  short 
ny  subjects.  H.  H. 
if  the  society,  thanked 
Professor  Roesch  and  R,  Spencer,  '30,  for 
their  advice  and  assistance  in  arranging 
meetings  during   the   past   year.     Election 
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of  officers  was  then  held  with  tlie  follow- 
ing results  : 
Professor   I-ioesch.  ..  Honorary   Chairman 

C.  T.  Link President 

R.  H.   Stevenson Vice-President 

R.  W.  Krause Secretary 

F.    F.   Strassenburg Treasurer 


Insurance    Adjuster,    spoke    on    "Adjust- 
in;4   the   hire   Loss." 


W.  S.  E. 

The  Armour  Branch  nf  the  Western 
Society  of  Engineers  had  the  opportunity 
to  hear  Mr.  E.  D.  Lord,  engineer  for 
Holabird  &  Root,  architects,  talk  on  "Con- 
struction Details  of  the  New  Board  of 
Trade  Building."  He  brought  a  model 
of  the  building  and  told  of  how  the  stock 
pit  was  built.  It  is  a  large  room  with 
the  ceiling  57  feet  from  the  floor  and 
WMth  no  supporting  columns.  Instead,  nine 
huge  trusses,  two  stories  high.  supi)ort 
the  ceiling  and  the  rest  of  the  luiililing 
abo\e. 

The  members  enjoyed  a  smoker  gi\en 
.\pril  2-1  in  the  W.  S.  E.  rooms  in  the 
Engineers'  building.  Entertainment  was 
furnished  by  pledges  of  Chi  Epsilon,  who 
gave  a  play  that  had  been  written  by  last 
year's  pledges. 


F.  P.  E.  S. 


The  Fire  Protection  Engineers'  Society 
have  obtained  for  their  regular  bi-weekly 
ineetings,  speakers  who  are  authorities 
on  their  particular  line  of  fire  protection 
work.  They  bring  information  that  is 
interesting  and  helpful  to  all  of  the 
members. 

Dr.  D.  S.  Michaels,  head  of  the  Bur- 
glary DeiJartment  of  tlie  L'nderwriter-,' 
Laboratories,  spoke  March  5,  on  "Bur- 
glar Protection,"  explaining  the  various 
automatic  methods  of  detecting  a  bur- 
glar. Mr.  H.  G.  Casper,  assistant  man- 
ager of  Fred  S.  James  &  Co.,  general 
agents,  explained  the  fire  insurance  busi- 
ness from  his  company's  standpoint  at 
the  meeting  held  on  March  19.  Mr.  R.  E. 
V'ernor,  manager  of  the  Fire  Protection 
Department  of  the  Western  Actuarial 
Bureau,  spoke  .\pril  2,  on  various  phases 
of  fire  protection,  explaining  the  causes 
and  the  far  reaching  effects  of  fires.  Mr. 
Leonard  Peterson  of  Xew  York,  who  is 
special  agent  for  the  Home  Fire  Insur- 
ance Co.,  spoke  on  "Use  and  Occupancy 
Insurance,"  and  on  April  30,  Frank  Erion, 


A.  I.  Ch.  E. 

The  activities  of  the  Armour  branch 
of  the  American  Institute  of  Chemical 
Engineering  during  the  spring  period 
have  resulted  in  a  smoker  and  several 
interesting  ineetings.  On  March  21  they 
secured  .\lr.  L.  C.  Cooley,  Chemical  En- 
gineer for  the  Whiting  Corp.,  to  speak 
to  them  on  the  engineering  problems  deal- 
ing with  the  design  of  evaporators.  The 
members  were  given  the  opportunity  to 
learn  about  chemistry  in  warfare  through 
a  talk  given  them  by  Major  Heritage  of 
Chemical  Warfare  Service  of  the  U.  S. 
.\rmy.  Tlie  subject  of  his  illustrated  talk 
was  ■'The  Relation  of  the  Chemical  In- 
dustry to  the  Manufacture  of  Chemical 
Warfare  Agents." 

The  .Armour  branch  held  a  smoker  at 
the  Phi  Pi  Phi  house  on  April  9.  \ovel 
entertainment  was  furnished  by  songs  and 
poems  given  by  members,  while  cards  and 
refreshments  filled  out  the  prograin.  Al- 
most all  of  the  freshmen  chemicals  at- 
tended. 


Senior     Electricals     Visit    Under- 
writers'  Laboratories 

The  senior  electrical  inspection  trip  of 
.March  5.  was  made  to  the  L'nderwriters' 
Laboratories,  at  207  E.  Ohio  St.  Under- 
writers' Laboratories  is  housed  in  a  model 
fireproof  building  where  all  the  latest 
improvements  for  protection  against  fire 
are  not  only  advocated,  but  are  actually 
used.  Here,  the  use  of  fireproof  material 
is  shown  to  be  practical  in  producing  a 
building  of  modern  and  artistic  design. 
The  doors  and  trim  are  all  of  metal,  the 
floors,  walls,  and  ceilings  are  coiuposed 
of  fire  resisting  material,  and  the  win- 
dows are  placed  in  steel  frames,  protected 
by  metal  shutters  which  close  autoiuati- 
cally  when  the  temperature  reaches  a 
certain  point.  No  part  of  the  buildin.g 
itself  is  coiuposed  of  wood. 

On  entering  the  building  the  Senior 
Electricals  were  conducted  to  a  meeting 
room  where  they  listened  to  a  talk  by 
Mr.  Bunker,  explaining  the  purpose  of 
the  Laboratories,  the  growth  of  the  insti- 
tution since  it  was  started,  and  the  meth- 
ods u^i-(\  in  listing  the  articles  which  have 


successfully  passed  the  fire  tests.  The 
Underwriters'  Laboratories  is  an  organ- 
ization which  is  not  operated  for  profit, 
its  sole  purpose  being  to  w-ork  in  con- 
junction with  the  insurance  companies  in 
determining  fire  hazards  in  different 
classes  of  buildings.  The  causes  of  fire, 
and  the  factors  which  govern  the  spread 
of  fire,  are  studied.  The  Laboratories 
test  household  appliances,  fire  extinguish- 
ing equipment,  fire  doors,  roofing  mate- 
rials, building  materials,  fire  proof  safes, 
oil  burners,  and  all  other  articles  pertain- 
ing to  fires  or  which  may  possibly  be- 
come a  fire  hazard. 

The  trip  through  the  various  deiart- 
ments  proved  to  be  exceptionally  interest- 
ing to  the  Electricals.  The  first  section 
visited  was  the  oil  burner  department 
where  new  developments  in  oil  burner 
units  are  tested  under  every  possible  oper- 
ating condition.  Over  125  different  makes 
of  burners  have  been  listed  and  labeled 
by  L'uderwriters  Laboratories. 

Building  columns  are  tested  in  furnaces 
under  pressures  up  to  200  tons,  these 
luessurcs  being  obtained  by  means  of  a 
liydraulic  press.  One  of  the  duties  of  the 
fire  protection  engineer  is  to  inspect 
sprinkler  heads  and  to  send  samples  to 
the  L.'iboratories  where  they  are  tested. 
\  cry  severe  tests  are  placed  on  fire  doors 
and  window  shutters.  They  are  placed 
in  an  oven  and  are  heated  for  one  hour, 
at  which  time  the  temperature  has 
reached  1,700  degrees  Fahrenheit.  .At  the 
end  of  the  hour  the  red  hot  door  is  sub- 
jected to  a  stream  of  water  from  a  fire 
hose,  and  in  order  to  successfully  pass 
the  test,  it  must  not  show  signs  of  crack- 
ing or  warping. 

Other  important  features  were  the 
chemistry  and  physics  laboratories,  where 
the  properties  of  the  rubber  in  fire  hose 
and  of  other  materials  used  in  the  con- 
struction of  apparatus,  are  determined. 

Electrical  equipment  is  often  the  cause 
of  fires,  .so  it  is  thoroughly  tested  in  the 
electrical  department.  Motors  are  tested 
in  an  atmosphere  of  dust :  switches  are 
opened  and  closed  under  full  load  a  speci- 
fied number  of  times  ;  and  fuses  and  cir- 
cuit breakers  are  tested  under  various 
loads. 

.\t  the  Underwriters'  Laboratories  the 
lire  protection  engineers  attempt  to  show 
that  fire  prevention  and  fire  resistance  are 
matters  of  ai)plied  science. 


Laboratories. 
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Baseball    Team    Again    Promises 
A  Successful  Year 

li.r  llu  third  C(iiisciiiti\  c  \tar,  \r- 
m.iur's  li;c>(.l>,il!  team  coiitimii'S  {<<  paic 
ahead  nf  the  MirnniiidillK  college  team^. 
The  19_'S  season  found  the  Armour  team 
victors  in  ten  (j(  the  fifteen  K^mes  played. 
Last  year  they  estahlished  a  record  of 
twcKe  victories  and  .nil)  .me  defeat. 
vvliile  this  vear  the\  iiave  alreadv  .m- 
ne.xed  live  v'ictones ;  ha\niy  snffere.l  hut 
cine  defeat  in  the  early   ^ea^■■n. 

.\rmonr  inan,anrated  the  ■■iieniut;  <ii  the 
ensuing  season  with  a  0-1 
\  ictory  over  Morton  College. 
On  .-\pril  14.  .\rmonr  fell  he- 
fore  \otre  Dame.  11-4.  in  a 
game  that  was  markeil  with 
n\imerons  error-..  (  )n  \|iril 
17,  .Armour  .uinexeil  it^  ^e^'- 
ond  win  hv  nci^iuu  out  I  )e 
Kalh  Teachers'  Cnllei;,'  4-,v 
The  team  almo--t  .idded  il^- 
thu'd  lictory  on  .Npnl  _',i. 
when  the\  met  the  Y.  \\. 
C.  .\.  Cillege  at  the  home 
t)eld.  only  to  he  rained  out 
in  the  fourth  inniu',;.  alter 
enjoyin.g  a  4-1   lead. 

Lake  Forest  Colle.ge  w.i- 
the  next  victim.  .\nn<rur 
encountered  that  well  repnteil 
njne  on  .-Xpril  2(x  at  Lake 
l^orest,  tnckin.g  awa\  a  d-,? 
urn.  On  .May  _',  'and  .1 
.Armour  met  two  of  the  mo>t 
dangerous  teams  on  its  sched- 
ule and  suhdued  hoth.  The 
.gaine  on  .May  2,  was  won 
from  Western  State  Xormal 
at  Kalamazoo.  Michigan,  5-4, 
and  oil  the  following  day 
.Armour  travelled  tci  Vpsi- 
■  lanti,  Michi,gan  where  they 
defeated   Michigan   State   Xormal   8-.s. 

The  opening  game  with  Morton  ga\e 
evidence  of  Armour's  prowess  and  fore- 
shadowed the  team's  possihilities  for  the 
remainder  of  the  season.  Slehno  and 
Simpson  did  the  hurling  for  .\rmour  in 
this  game.  These  men  allowed  Morton 
hut  three  hits  and  struck  out  eleven  of 
the  oIlpo^ing  hatnien. 

Throughout  the  remaining  tive  games 
Stehno  and  Simpson  continued  their  ef- 
fective pitching.  Coach  Krafft  split  the 
])itching  assignments  hetween  these  hnrl- 
ers  in  order  to  avoid  overtaxing  any  one 
pitcher.  King  Simpson's  peerless  iirand 
of  hasehall  enahlcd  .Armour  to  cut  the 
innings  short  with  strikeouts,  while  Steh- 
no\s  good  contrihuti(]n  of  strikeouts  and 
infield  putonts  helped  .Armour  to  keep 
well    in    the    lead. 

DeOrio.  our  ^tunly  hackstop.  made  hi-. 
fir-.t  aiipearance,  in  .\rmour's  hasehall 
toggery,  in  the  Morton  College  game.  Ue- 
Orio's  excellent  performance  won  him  a 
regular  herth  with  the  sipiad  .and  iiisiued 
.\rmour  i>f  keeping  the  stolen  hasr  c.iuiU 
to  a   low   mark. 

The  g.mie  with  DeK.ilh  Teachers'  Col- 
le.ge  gave  evidence  that  Armour  ua^ 
effective  in  the  pinches  and  was  aide  to 
lake  advantage  of  every  scoring  oppor- 
tunity when  the  game  himg  in  the  hal- 
.mce.  .\lthough  out-hit  0-4  in  this  game 
-Vrmour  came  through  with  a  4-.^  victory. 
IJnd  Weldon's  two-base  hit  in  the  sixth 
inning  cinched  the  \i(-tory.  .\side  from 
contrihuting  an  occa-.icnial  hit.  Weldon 
has  h.'Iped  the  team  cousider.dily  with  his 
excellent    fielding    perforin;incc. 


Tennis  Team  Faces  Tough 
Schedu'e 

.\rniour's  Iv.il)  lennis  team,  unlike  the 
much  heralded  teams  of  past  vears.  i- 
experiencing  a  discom-aging  season.  To 
date,  the  racket  men  have  entered  into 
competition  against  four  teams  and  ha\e 
lost  all  of  the  meets.  Lake  l-'orest  con- 
t|iiere<l  .\nnoiu  4-2.  I.ovola  scored  a  .s-i 
Mct.irv,  whiK  Xoire  l3ame  ami  V,  .\1. 
C     .\,    Colle-e    h.ue    each    registereil    o-l 


Junior  Week 

\s  usu.d  Junior  Week  was  a  husy  time 
or  e\eryhoil_\.  although  this  year  it 
i.eme<l  especially  so.  The  activities  were 
i.iiiy  :md  varied,  and  the  events  were  of 
st    to   all. 


lilt 


.\rmo 


rut  team  is 


ith 


icak- 


.Monday.   .\la>    IJ.   was  the  opening   da\ 
oi   the  week.     In  the  afternoon  the  alumni 
met   the   varsity  in  a  baseball  game,   win- 
ning the  game  only  after  a  hard  fight.    In 
the  e\eniiig  "Open  House"  was  held  in  all 
the  hnildings  of  the   Institute.    The  civil, 
electrical,   chemical,   mechan- 
ical,  fire   protection,   and   ar- 
chitectural    departments     all 
displayed    evidences   of   their 
efforts  in  a  highly  instructive 
and  illustrative  manner.  Sev- 
eral   commercial    firms   aided 
li\      furnishing     recentlv      de- 
veloped  ]iroducts   as   p.ut    of 
llie  exhibits. 

<  )n  Tuesday  the  .\rinour 
track  s(|uad  and  the  tennis 
team  ionrneyed  to  Loycda, 
where  they  met  that  school 
in  comjietition.  The  follow- 
ing day  a  ball  game  between 
.\rmour  and  Lake  Forest 
was  held  on  Ogden  Field. 

The  inter- fraternity  track 
iiKct  and  ,1  tennis  match  were 
t'  e  interesting  features  of 
Thursday's  activities.  The 
track  meet  was  run  off  at 
-J  Ogden  Field,  while  the  .Ar- 
mour courts  were  the  scene 
of  the  battle  hetween  the  \'al- 
Re.chle.   Robm,  Cap,.   S.mpson.   Weldon,    Ma»o.  „,.„^.,„,     ,„,,     _i^rmour     tennis 


The  Baseball  Team — 1930 


....      De  Orio.    Cannell.    Hauser.    IVIiran.    Pepe.     Third  '  '"^'" 

— Mgr.    Short.   Link.    Sommers.    Michalslii.    Stehno.    Rowley.    O'Connor.  teams 

Coach    Krafft. 


eiied  hy  the  loss  of  Jennings  ,iud  Stellar. 
last  year's  star  performers.  Despite  the 
absence  of  these  men  .Armour  had  drawn 
up  a  hard  schedule  consisting  of  return 
matches  with  the  teams  mentioned  and  in 
addition  will  meet  St.  A'iator  of  K.mka- 
kee,  X'alparaiso.  and  DeKalh. 

Several  of  the  members  appear  to  he 
able  Court  iier  formers,  but  owing  to  the 
hard  schedule  that  confronts  them.  the\ 
face  but  little  possibilitv  of  coming 
through  the  season  with  .i  m.ijoritx  of 
victories   to   their   credit, 

.Among  the  men  that  form  the  .\rmour 
roster  are  Winkler.  Eddy.  Scott,  Scliir- 
mer,  Spencer  and  Timmermans.  .All  of 
these  men  have  registered  individual  \  ic- 
lorii'S    or    h.-ive    won    in    all    the    ilouhles 


On  h'ri'lay  morning  the  in- 
ter-class re'ay,  the  iientath- 
loii.  .ind  the  inter-fraternity  relay  were 
run.  In  the  afternoon  the  Freshman- 
Sophomore  Rush  took  place,  and  directly 
after  that  the  various  social  fraternities 
put  on  their  circus  stunts.  The  Junior 
I'rom  was  held  during  the  evening,  and 
this  event  closed  the  busiest  dav  of  the 
week. 

Saturday,  May  17,  was  the  final  day  of 
Junior  Week  and  the  attraction  was  an- 
other baseball  game,  this  time  hetween 
Armour  and  Y.  M.  C.  .A.  College.  The 
uanie  was  played  at  the  Universitv  of 
Cbica.go. 


Open  House  Draws  Large  Crowd 

The  .iniiual  open  house  night  was  held 
on   .\lav   11.  with  the  object  of  disiil.iying 
L;,iinst  ,,pponents  of  other  teams,  but  on       ,,,  ,|„,;^,   interested   in  the    Institute   some 


casioii  h.ive  tl'.ey  won  a  m.ajority  of 
llie  sets  in  anv  oiic  meet.  Dr.  C,  .A.  Tih- 
li.ils  who  coached  several  teams  of 
rhani]iionship  caliber,  resigned  at  the  be- 
giniiing  of  the  season  when  he  found 
ill, it  he  vviiiild  not  have  sufficient  time  to 
devote  to  coaching.  His  jilace  has  heeii 
filled  by  I'rof.  Colvert.  wh.)  will  do  his 
best  in  helping  the  team  as  much  as  pos- 
sible. 

(ieorgc  Jennings,  ex-captain,  is  back  at 
school  again  and  although  he  will  not 
play  on  the  .Artnour  team,  will  undoubt- 
edly he  heard  from.     George  will  try  out 


phases   of   its  curriculum. 

In  the  physics  lahoratorv .  special  ex- 
lieriments  of  interest  were  undertaken  and 
ilescrihed.  .\  gaseous  discharge  tube  pro- 
duced attractive  phenomena  for  the  edi- 
lic.itioii  of  the  audience.  In  addition,  a 
number  of  the  routine  exercises  were  car- 
ried out  as  they  mi.ght  have  been  in  a 
regular  laboratory  period.  In  the  radio 
station,  the  methods  of  radio  telegraphic 
communication  were  explained.  In  the 
chemistry  laboratory,  regular  analyses 
wire  conducted  liy  a  number  of  students. 
Iiese  were  but  a   few  of  the  activitie 


t..r  a  place  ..n  the   IWO  Davis   (_u],  team  ,h,-,,i,o|„,ut   the  buildin.gs.     Relatives   .ind 

which     tins     year     will     be    composed     of  f,  ,rn.ls    ,,f    .Armourites    were   shown    in    a 

men  who  have  had  little  or  no  experience  g,  lur.il    way.  the  great  practicalitv    of  the 

ill  inti'ruation.il   pl,i\ ,  I  iisliliile's    courses. 


The  Armour  Alumnus 


J.  U'arrcii  McCaffrey.  '22,  Editor 


Dr.  O'Grady  Plans  for  Remodelation  of  Natal 


Annual  Alumni  Banquet 
Tuesday,  May  27 

riaiis  havi  iHiii  cmpk-tcil  fnr  a  ixal 
alumni  party  wliicli  will  In.  held  oii  Tuc>- 
day  tveiiing,  May  11.  at  the  IliMiiarck 
Hotel.  This  iiafty  ))roini^os  in  be  dil- 
tcrcnt  because  there  will  be  nn  ^l)eeches 
but  in  their  stead  a  variety  nt  interest- 
ing features.  First  of  all.  the  orchestra 
from  school  will  he  there  to  liven  things 
uji.  the  star  athletes  will  be  introduced, 
the  students  wlm  have  brought  credit  to 
themselves  and  the  Institute  by  their 
efforts  in  collegiate  eomi>etitiiins  will  be 
present,  Professor  Amsliary  will  enter- 
tain and  several  other  features  are  added 
to  make  this  annual  alumni  baui|uet  a  real 
alumni  partv. 

The  time  set  for  dinner  i-,  0 :3ll  1'.  M. 
and  the  management  promises  us  some- 
thing extra  for  our  two  and  one-half 
dollars  in  the  way  of  food.  It  was  de- 
cided to  hold  this  party  at  the  Bismarck 
Hotel  because  they  are  noted  for  their 
goofl  food  and  Otto  Kitel.  the  mana;4er, 
is  himself  an  ahumuis. 

Don't  forget  the  new  place.  Bismarck 
Hotel,  on  May  21.  for  a  real  live  alumni 
part\  with  \our  frleniK  of  the  faculty 
an(rcl.issr...>in-. 


Prof.    Daniel    Roesch    Writes 
lane  Book 


Airpla 


Professor  Daniel  A.  Roesch,  '04.  of 
the  Mechanical  Engineering  department 
has  just  published  a  book,  "Airplane  En- 
gines." The  book  coiUains  a  description 
and  explanation  of  the  Gnome,  Hispano- 
Suiza,  Liberty  12,  and  Wright  Whirl- 
wind luotors.  The  book  was  prepared  to 
be  used  in  connection  with  a  Theoretical 
or  Practical  Mechanics'  Cnurse.  Most 
of  the  information  presented  is  a  result 
of  the  experiments  and  studies  of  these 
motors  that  have  been  carried  on  by  Pro- 
fessor Roesch. 


Dr.  Louis  (.'.  Monin  has  changed  hi^ 
address  from  Dufonrstrasse  .5(1,  Zurich, 
Switzerland,  to  (;iadliacbstra>>e  71  in  the 
same  city. 


W.  Oldenhurger,  C.  E..  '14.  who  is 
now  ill  charge  of  the  affairs  of  the  Pilot 
Radio  and  Tube  Company  in  Mexico 
City,  has  recently  completed  arrange- 
ments for  an  airplane  tour  of  South  and 
Central  .American  cities  in  the  interests 
of  radio  developments. 


Aims  to  Make  City  Most  Progressive  in  Brazil 

\^iin  wt  I  ear  ot  Hon.  Dr.  Om.ir  Ot.rady,  '17.  Mayor  of  Natal,  who  ba>  done 
M.  mm  li  lor  that  eitv.  O'l.iradv  ha>  been  i)ersonally  respcjiisible  for  .\atar>  growth 
md  pio^pcritN  ni  the  last  few  year?.  Now  he  plans  to  do  even  greater  things  and 
to  make  the  en\  the  most  progressive  in  Brazil.  Quoting  from  the  Brazilian  Ameri- 
.  ,ui  the  BusuKss  Builder  Magazine  of  Brazil,  "Great  publicity  has  been  given  to 
the     Kaaei  i.   plan  tor  the  reiuodelation  of  Rio  de  Janeiro'  and  an  impression  has  lie^'u 


tated    that    this 


the 


Hon.  Dr.  Omar  O'Grady, 

Mayor  of  Natal 


Pease  Finds  Largest  Slar 


scheme  which  has  been  worked  out  b; 
Brazilian  cities.  Xatal.  however,  due  to 
its  enterprising  mayor  has  elaborated  the 
'O'Grady  plan.'  which  will  make  the  city 
one  of  the  most  attractive  of  modern 
cities  as  well  as  thoroughly  efficient 
aerial  and  maritime   pi'rt. 

"Some  six  years  ago  Dr.  Omar 
(  )'Grady.  a  graduate  of  the  ■.\rmour  In- 
stitute of  Tecl'.nology'  of  Chicago,  \\a~ 
elected  Mayor  at  Natal.  Capital  of  the 
State  of  Rio  Grande  do  Xortc  and  cour- 
a.gcously  undertook  the  transformation 
of  a  typical  drowsy  tropical  city  in  a 
picturesque  setting  into  a  bustling  city 
e(inipped    with   efficient    public   serxices. 

"Dr.  O'Grady  has  had  the  foresight  to 
realize  that  Xatal,  owing  to  its  unique, 
geographic  position  is  destined  to  play  a 
])rominent  part  in  international  commer- 
cial aviation,  not  only  between  Xorth  and 
South  .America  but  also  on  the  Europe- 
.\frica-Sonth  .America  mute.  This  .  fea- 
ture, which  is  already  radically  altering 
the  status  of  the  citv.  has  been  careftilly 
considered    in   the    0'(;rady   plan." 


Classmates    Join    New    York 
Club 


Francis  ( i.  Pease.  '111.  recently  found 
the  largest  st.ir  known  at  present. 

With  the  new  instrument  to  be  |'Ut  in 
use  stars  l.irger  than  an.v  now  known  may 
soon  be  found  by  astrononirrs  at  the  .\lt. 
Wilsiin  Observatory.  It  is  known  as  the 
hfty-foot  interferon  eter,  and  consists  of 
a  steel  "bridge"  .s4' .■  feet  long  on  w'.:ieh 
move  mirrors  to  pick  up  the  light  of  a 
star. 

Mr,  I'ease  iised  a  smaller  instrumeul 
of  the  saim  Ivre,  attached  to  the  lOO-iiic'i 
telescope,  the  world's  largest,  to  find  this 
new  st.ir.  It  is  called  .AiUares,  in  the 
constellation  of  the  Scc^rpiou,  and  is  large 
encaigh  that  if  it  were  hollow  it  would 
bold  the  solar  system  with  the  earth  and 
other  planets  out  tti  Mars,  with  55,()0(),fll);i  Chief  Enginee 
miles  to  spare  on  all  sides.  Product 


.\n  issue  of  the  ■Cluli  Xews."  published 
.md  distributed  bv  the  -\nierican  Cniver- 
sitv  (lull  of  Xew  \drk  City,  was  sent 
lo  the  .Alumni  Ofhce  recently.  Its  pages 
.liscl.ised  the  fact  that  two  graduates  from 
the  electrical  department  in  1905  are  still 
closely  associated,  having  iiassed  from 
classmates  to  club  members  in  the  al«ive 
named  club.  They  are  John  Howard 
Payne  and  Oscar  .A.  St.  Clair. 

The  same  magazine  informs  us  that 
both  .ijentleinen  have  dift'erent  positions 
lb, in  our  .ilumni  records  showed  fornier- 
Iv.  .\lr.  Payne  is  now  with  W'estiiighouse 
l-^leetric  International  (.'o..  which  is  a 
subsidiary  of  the  company  he  had  been 
a  manager  for.  Mr.  St,  Clair  is  no  longer 
with  Beavers  Products  Co..  but  is  now 
f     .Atlantic     (iypsum 


Ralph  W.  Emerson,  '27,  has  been  iloing 
much  of  the  architectural  work  for  tin- 
coining  World's  Fair.  He  is  employed  in 
an   architect's   office   here   in    CI  icago. 


Clifi'ord  A.  Beeknian. 
Sears,  Roebuck  X  Coi 
lecbnieal   ilirector. 


now   with 
as    oilice 
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Baldwin  Elected  President 
Architectural  Sketch  Club 

l-rancis  M.  Balilwm,  '-'1,  was  ik-clud 
president  of  the  Architectural  Skctcli 
Chib  of  Chicago,  at  the  recent  annual 
nieetini;. 

Tlie  hoar. I  of  chrectors  ..f  the  chil.  iu- 
elndes  anotlur  ahininus  of  Arniimr  In 
stilnte,    T.    M.    Hofmeister.   '-'1. 


T.  A.  Hicks,  '06,  visited  school  last 
l-'riday.  spending  some  time  in  the  me- 
chanical engineering  department.  Since 
leaving  school  in  1004.  Hicks  has  heen 
connected  with  Westinghoii-e  Electric 
Company  at  I'hiladelpliia.  At  present  he 
is  tra\elling  tlirough  the  niiduest.  inspect- 
ing rail  cars  which  ha\e  nicel  electric 
drives. 

Henry  Hickelherg.  M.  E..  '2.\  \isited  liis 
former  instructors  last  week  and  insiJccted 
the  laboratcjries.  His  home  is  in  Oak 
Park,  111.,  and  he  is  the  owner  of  two 
gara.ges  on  the  West  Side  of  Chicago. 


M.  B.  Krebs.  '2.1  who  is  now  with  tlie 
I'ommonvvealth  Edison  Compain,  am!  K 
S.  Illg.  '20,  who  is  with  the  Illin.ns  lUll 
Telephone  Company,  are  attending  I'm- 
fessor  Freeman's  evening  schnnl  class  <il 
Economics  at  the  Western  Society  ni  En- 
gineering rooms. 


I'hil  Diwert,  '28,  visited  Chicago  and 
the  Institute  last  week.  He  is  with  the 
Indiana  Inspection  Bureau  ancl  located  in 
Indianapolis. 

K.  .1.  Reed,  '28.  and  .h.hn  William 
<iamlile,  '29,  are  working  for  the  Indiana 
Inspection  Bureau.  They  can  be  com- 
municated with  by  writing  in  care  of  the 
Bureau  in  Chamber  of  Commerce  BIdg., 
Indianapolis,  Indiana. 


St(iiiping  in  one  of  our  modern  sand- 
wich shoiis  the  other  dav  we  were  pleased 
to  see  S.  .-Man  Baird,  '25.  He  was  happy 
and  working  overtime  on  his  work  with 
J.  B.  Lund,  consulting  engineer  at  1S9 
W.  Madison  Street.  We  were  adviseil 
that  his  happiness  was  due  to  the  arrival 
of  a  son  about  the  middle  of  February. 
Our  suggestion  to  Baird  was  that  he  put 
in  overtime  at  home  with  his  wife  and 
boy. 

Henry  W.  Clausen,  '04,  was  seen  in  the 
vicinity  of  school  the  other  day,  looking 
over  some  of  his  old  time  haunts.  He  is 
now  en.gaged  as  one  of  the  executive 
heads  of  the  C.  D.  Osborn  Co.  at  2201 
Wabansi.i  Ave. 


Word  has  been  received  from  .Arthur 
T.  Millot,  '27,  that  he  is  happily  engaged 
with  the  General  Electric  Refriger.itor 
C...  He  mav  be  reached  at  the  ofTice  of 
the   linn   at   21211   S.    La    Salle    St. 


(ieorge  Strom,  '29,  is  working  in  (iary, 
Indiana.  He  is  emploved  at  the  Garv 
Steel   Mills. 


The  Chicago,  Milwaukee,  St.  Paul  and 
Pacific  Railroad  now  has  Charles  Craig, 
'29,  on  its  payroll.  Charley  is  located  in 
Chicago  and  is  designing  buttresses  used 
in  the  elevation  of  tracks. 


Alumni  Architects  Design 
Thompson  Restaurants 

loliii  R.  Thompson  Company  are  plan- 
niiii;  to  start  working  June  1  on  three 
new  restaurants,  two  of  which  will  be 
111  the  loop.  The  architectural  linn  of 
l.oclil,  Schlossnian  and  Demuth  will  su- 
per\ise  and  Jilan  the  work   for  all  three. 

These  three  alumni  ha\  e  been  archi- 
tects for  a  number  of  good  size  and  dis- 
tingnisbable  iiieces  of  work  since  they 
formed  the  present  partnershil)  a  little 
over  a  ye.ir  ago.  Demuth  graduated  in 
l'L'2  and   both  his  iiartners   in    I'Ol. 


1  li:  W'li.i.  .Srcci:i;i) 

//,• 

eill  siueerj  :e/i.'  aires  his  /■■■.</ 

To 

•;vrv   I'isL-  and  ct'cry   Icsl. 

lie 

eill  sitcccrd  le/io  dav  hv  d,i\\ 

/•/... 

V  sleudfastlx  d/oiis;  /ii.(   ;c,/\'. 

/  oi- 

him    the   lights  of  j\u,u-   shall 

iriu 

II  h, 

rises   with    the    nianiiiin   sun 

Inic 

il   nil  hellei-ina   zehal  he's  daiie. 

II  h, 

asks  no  fa-eors  Irani  ihe  fast. 

n.-ii 

:ini;  yesterday  should  Uist. 

lie 

-eill    snececd   leha    understands 

l.ilc 

has   no   flace  for  idle   hands. 

II  lu 

ri./htly  all  life's  history  reads. 

/.'(- 

men     ha:r    always    done    hia 

deeds. 

II.- 

eill  sueceed  zeho  truly  knows. 

riut 

merit  often  slozvlv  grows. 

lie 

will  sneceed   who'll   work   and 

.h,d 

seek    the    knowledge    of    the 

lie 

eill  sneeeed  whate'er  his  hirlh. 

111,, 

has    the    fliiek    to   pro-ee    his 

worth. 

—Ediiar  A.  l^nest. 

Alumni  Beat  Varsity  in  Fast 
Ball  Game 

On  May  12,  the  alumni  met  the  varsity 
baseball  team  in  their  annual  game  at 
Ogden  Field.  It  was  only  after  a  tough 
struggle  that  the  "grads"  were  able  to 
come  out  on  the  long  end  of  a  7  to  5  score. 

John  Yount.  '29,  did  the  pitching  for  the 
.ilnnmi  and  was  (|uite  effective  in  the 
pinches.  Sydney  Cannell,  a  sophomore, 
was  the  pitcher  for  the  varsity. 


Joseiih  McLaren,  '26,  passed  through 
Chicago  the  other  day.  He  was  on  his 
way  to  low-a  where  he  will  begin  work  for 
some  insurance  company.  Previously  he 
h.id  been  with  the  Ohio  Inspection  Bureau. 


tal  Johnson,  '29,  is  now  employed  at 
the  Underwriters'  Lal)oratories  here  in 
Chicago.  He  has  charge  of  the  junior 
lire  protection  engineering  students  in 
their   work   at   the   laboratories. 


Word  has  been  received  from  Packer 
Brown,  '29,  who  at  the  time  was  in  St. 
Louis,  Missouri.  Brown,  who  had  been 
working  for  the  Simonds  Co.  here  in 
Chicago,  is  now  engaged  in  doing  sales' 
engineering  work. 


Open  House  at  Armour  Finds 
Many  Alumni  Back 

.\t  the  annual  (  >\>en  House  acti\ities  on 
.May  12,  many  ahnnni  were  at  the  Institute 
to  view  the  exhibits.  James  U.  (jreen. 
'27.  former  business  manager  of  the  Ar- 
mour Engineer  and  now  with  the  Amer- 
ican Bridge  Co.  at  Gary,  Indiana,  was 
present,  as  also  were  Myron  Golber,  '29, 
of  .\rmour  and  Co.  and  Gerhard  Freundt, 
'2'i.  of  the  American  Can  Co.  John 
Brady,  '29,  was  another  interested  spec- 
t.itor. 

( )ne  of  the  exhibitions  was  conducted 
by  .\rmour  graduates.  Fritz  Forss,  '29. 
and  James  \Vack,  '29,  who  are  employed 
in  the  sales  department  of  the  Teletype 
I  orp.,  were  in  charge  t)f  the  demonstra- 
lioii  .if  their  hrni's  mechanical  typewriter. 


Inter-Hcnorary   Dance  Attracts 
Alumni 

I'ifteen  alumni  attended  the  Inter- 
llouorary  Dance  in  the  Dutch  Room  of 
the  Bismarck  Hotel  on  May  2.  Among 
those  present  were  Boyden  Hindman,  '29, 
who  is  with  the  Public  Service  Co.  of 
Xorthcrn  Illinois,  L.  F.  Bernhard,  '29, 
editor  of  the  .\rmour  Engineer  last  year, 
;ind  I.  (  .  MacDonald.  '29,  of  the  Multi 
ICKctric    .Mfg.   Co. 

Kapke  Interviews  Juniors  and 
Sophomores 

l-'Inur  B.  Kapke.  '28.  district  manager 
lor  the  .Milwaukee  Electric  Crane  and 
Hoist  Co.,  was  at  school  a  few  weeks  ago 
with  another  representative  of  the  same 
hrm.  Junior  and  sophomore  students  in- 
terested in  sales  work  were  interviewed. 
Kapke  is  now'  permanentlv  located  in 
Chicago. 


I'.lmer  Geiger,  '29,  is  employed  in  Green- 
\ille,  Indiana.  He  is  engaged  as  assistant 
ni.inager  in  a  pow'er  plant  there. 


IC.u  I  H,  Smith,  '17,  was  recently  ap- 
pointed assistant  chief  engineer  in  addi- 
tion to  his  position  as  experimental  en- 
gineer of  the  Oldsmobile  Co.  at  Lansing, 
Michigan. 

.\nother  one  of  the  recent  graduates  has 
entered  into  the  happy  bonds  of  marriage, 
(.harles  Lamb,  '29.  was  married  last  fall 
to  Miss  Helen  Carlisle,  who  used  to  be 
emiiloycd  at  the  Institute  as  a  stenogra- 
pher. Lamb  is  working  with  the  Ohio 
Inspection  Bureau  at  Columbus. 

George  Kleinhans,  '29,  and  Robert 
Stcmple,  '29.  were  at  school  the  other  day. 
They  stopped  by  on  their  way  down  to 
Champaign,  Illinois,  where  they  were  go- 
ing to  take  the  state  board  examination 
for  architects.  Both  of  them  are  now  em- 
]doyed    in   architects'   offices   here   in   Chi- 


Ralph  Phelps,  '29,  is  displaying  his  hre 
protection  engineering  ability  with  the 
Michigan  Inspection  Bureau.  He  is  lo- 
cated in  the  branch  office  at  Grand  Rapids. 


The  Sanitary  District  of  Chicago  n.wv 
has  among  its  emplyees  Edwin  Janssen, 
'27,  who  graduated  as  a  civil  engineer, 
Janssen  was  working  in  the  office  for  a 
while,  but  is  now  out  directing  a  "gang." 
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Max  H.  Marine,  '22.  lia>  liiiii  practic- 
inj;  law  for  alxmt  tl.rci'  yiars.  He  has 
his  office  in  the  Conway  Muildint;,  111  W. 
Washington  Street. 


Leonard  Peterson,  F.  P.  E.  '16.  came 
from  Xew  York  to  speak  at  tlie  regular 
meeting  of  the  F.  P.  K.  Society  in  Science 
Hall,  Wednesday.  April  16. 

Mr.  Peterson,  who  is  Division  Under- 
writer for  the  Home  Insurance  Company, 
spoke  on  "Use  and  Occupancy  Insurance." 


Paul  Steinert.  '28.  is  a  member  of  the 
research  department  of  the  .American  Can 
Company.  Recently  he  visited  his  friend^ 
at  the  Institute. 


Fred  B.  Farrell.  '29.  lias  been  workin;^ 
on  a  shovel  excavation  job.  He  is  with 
the  Division  of  Management,  U.  S.  Bu- 
reau of  Public  Roads. 


Russell  E.  Johnson.  '29.  who  had  pre- 
viously been  with  the  Nebraska  Inspec- 
tion Bureau  at  Omaha,  is  now  with  the 
Iowa  Insurance  Service  Bureau  .it  De^ 
Moines, 


Kent  Parker.  \Vm,  Mel).  H..rn.  bntl, 
ot  M28,  and  John  Ilnmnie^  '29.  are  tire 
protection  engineers.  pnttin,i;  their  knowl- 
edge and  abilities  to  the  l)esl  practical 
advantage  of  the  Kentucky  Inspection 
Bureau. 


J.  H.  Clouse.  '2(1.  was  a  recent  visitor 
at  the  Institute.  Clouse  was  head  of  the 
jihysics  department  at  tlie  Sioux  Falls. 
.S.  D.,  high  school  for  eight  years.  .At 
the  present  time  he  is  an  instructor  in 
mechanical  engineering  at  tlie  University 
of  Xotre  Dame. 


Otto  S.  Peterson,  '20,  writes  that  he 
has  left  the  Kentucky  Actuarial  Bureau 
and  is  now  Insurance  Engineer  for  the 
Phister  Insurance  Company  with  offices 
in  the  Pierce  Buildin.g  in  St.  Louis. 
Missouri. 

Recently  we  received  a  letter  from  1'. 
C.  Zanzig,  '09.  He  has  left  the  steam 
turbine  department  of  Allis  Chalmers 
Manufacturing  Company  where  he  had 
been  checker  of  designs  for  the  past  five 
and  a  half  years.  He  is  now  Plant  En- 
gineer of  the  Milwaukee  Stamping  Com- 
pany in  West  Allis.  outside  of  Milwaukee. 


.\  brief  note  from  Seymour  Goodheart. 
'29,  advises  us  that  he  is  very  much 
taken  up  with  our  capitol  city.  He  is 
working  for  the  .government  and  wishes 
his  friends  to  write  anv  news  to  him  at 
1840  California  St..  X."W..  Washington. 
I>.  C. 


-Mian  H.  Joseph,  '24,  has  been  trans- 
ferred from  the  Chicago  office  of  Link- 
Belt  Company  to  their  office  at  Dallas. 
Texas.  He  is  an  engineer  for  the  com- 
pany in  that  territory  and  can  be  reached 
in  Room  1101  Mercantile  Bank  Building, 
at  810  Main  Street. 


Aurora    Armour    Club    Hears 
Finnegan  Talk 

The  .\uriir:i  Arnmur  Club  held  its 
spring  meeting  at  the  Elks'  Club  of 
.\nrora,  Saturday,  April  26.  The  princi- 
]ial  speaker  of  the  evening  was  Professor 
J.  B.  Finnegan,  who  spoke  on  the  subject 
nf  "Engineering  Education."  There  were 
also  .short  talks  by  C.  I.  Carlson.  '19,  the 
president  of  the  organization,  and  gradu- 
ating members.  H.  W.  Mulliii.-.  '30.  acted 
as  toastmaster. 

The  .\urora  .Armour  Club  is  composed 
of  alumni  and  undergraduates  i>f  .\rnionr 
Institute  residing  in  or  near  .Aurora,  for 
the  purpose  of  encouraging  engineering 
education. 


Till-:    I 'l.i:.\SL'RK   P>().\T 
Coin.-,    hoi.^-t    III,-   .uiil.    Ihr    fu.^-l    /,■/ 

Thry'rr  .?,■,//,■(/  .<U!c   hy   .titic  : 
U'tiir     tlui.u:<     lei/rr     >ii     /'/.■ii.'.-.ni/ 

Thr   h.iy    i.<   fair   and    wulc. 

'I  he  riffli-.i  litihlly  /ii/"   tlic  hoal. 

Loose'  Ciivc  her  to  the  zciiid! 
,S7i,- ,s7ioo/,f  ahead:  they're  all  afloat : 

The    .strand    is    far    behind. 

The  siinliKhl    falUm:  on   her  sheet. 

It    alitters   like    the    drift. 
Sfarhlin.i.     in    seom     of   '.unn,ner'.< 
heat. 

Hiilh    uf   some   inonnlain   rift. 

The  :einds  are  fresh:   she's  driviuo 
last 
/>,.»    //(,■   /.,-i;,/m,/   tide: 
The    erinklino    .unl .    and    erinkhn.: 


St. 

■ith   her  side   hy   .,ide 


'The  fartinii  snn  sends  out  a    ■Jo:e 

.ieross  the  flaeid   Iniy. 
'Toneliiui;  with  y/.^rv  ,;//  //(,•  sliow 

.1  hree:e:     I'f  helm'    .{way' 

Careenino  to  the  zeind.  they  reaeh. 
With    laufih   and   eall.   tlie   shore. 
'J'hey':e     left     their     t,nitprinls     <ai 
the  heaeh. 
Ihit  them  I  hear  no  more. 

^Riehard  Henry  I'ana. 


.An  announcement  of  marriage  of 
Willys  E.  Thomas,  M.  E.,  "29,  to  Miss 
Mary  Burnett  of  Oak  Park,  on  March 
22.  has  been  received.  Thomas  is  con- 
nected with  the  McQuay  Radiator  Com- 
pany. 


L.  M.  Endres,  '25.  paid  a  visit 'to  the 
liistilnte  on  Tuesday,  April  15.  Mr.  En- 
dres is  employed  by  the  Nebraska  .State 
Highway  Commission  and  lives  in  Lin- 
coln. He  is  still  an  enthusiastic  radio 
fan. 


I'.  .\1.  Kratohvil.  28,  luade  a  call  at  the 
Institute  on  Monday,  April  14.  Mr.  Kra- 
Inbvil  is  a  radio  inspector  for  the  federal 
government  and  now  has  his  headquar- 
ters in  Detroit.  He  nearly  burned  the 
tires  off  hi^  c.ir  in  driving  from  Detroit 
to  L'bicago  ill  seven  and  one-half  hours. 


Dr.    Lee    DeForest    Visits 
Institute 

On  Thursday.  March  21.  the  student 
body  and  faculty  of  .Armour  had  the 
honor  of  hearing  Dr.  Lee  DeForest, 
known  to  everyone  as  the  "I-'atber  of 
Radio." 

Dr.  DeForest  graduated  from  "\'ale  in 
1899  and  then  came  to  Chicago  to  accept 
a  position  in  the  experimental  telephone 
laboratory  of  the  Western  Electric  Co. 
Not  being  satisfied  with  the  time  avail- 
al)le  for  carrying  out  fils  experiments. 
I'.e  accepted  a  position  at  .Armour  as  an 
instructor  in  the  department  of  Physics 
and  Electrical  Engineering.  He  received 
no  .salary,  but  in  return  for  his  labors, 
he  was  to  have  access  to  the  laboratory 
and  all  laboratory  equipment  for  carry- 
ing on  his  work.  .At  the  same  time  he 
taught  two  nights  a  week  at  Lewis  Insti- 
Uite  and  received  a  salary  of  five  dollars 
a  week. 

With  the  aid  of  Professor  Freeman, 
brother  of  the  present  head  of  the  Elec- 
trical department.  Dr.  Lee  DeForest  de- 
\eloped  one  of  the  first  successful  wire- 
less sets  in  .America,  and  his  first 
message  was  sent  from  the  Institute  and 
received  at  the  Dakota  Hotel.  Later,  the 
distance  was  increased  and  messages 
were  received  with  more  regularity.  The 
old  fashioned  coherers  were  used  as  de- 
tectors and  they  were  so  unsatisfactory 
diat  DeForc-st  determined  to  develop 
something  better.  .After  much  study 
and  work  he  developed  an  electrolytic 
detector  which  he  called  the  "anti-co- 
herer." In  1906  he  had  invented  the 
three-electrode  tube  consisting  of  a  third 
electrode,  the  grid,  placed  in  between 
the  filament  and  plate  of  a  thermionic 
tube.  It  was  this  invention  that  has 
made  possible  the  great  stride;s  in  radio 
in  the  past  few  years  and  that  has 
brought  the  most  fame  and  wealth  to  its 
inventor. 

.After  1921,  he  devoted  his  time  to  the 
development  of  the  so-called  phono-film, 
a  talking  picture,  involving  synchroniza- 
tion 'if  sound  and  motion  by  the  photo- 
graiihic    reproduction    of    sound    waves. 


'Bob'  Schreiner  Dies  Suddenly 

Robert  F.  Schreiner.  '17.  died  suddenly 
a  short  time  back  after  an  operation  for 
.ijipendicitis.  He  had  been  employed  in 
the  improved  risk  department  of  the 
Home  Insurance  Company  for  years.  He 
i>  survived  by  his  wife  and  two  children. 

His  death  was  a  shock  to  his  many 
friends.  He  had  been  a  loyal  and  en- 
thusiastic alumnus  and  was  well  liked  by 
all  who  caine  in  contact  with  him.  Many 
of  his  classmates  and  friends  extended 
their  sympathy  to  his  widow. 


Stanlev  Charlton.  '21,  and  wife  were 
killed  Saturday.  March  1.  19.%  in  an 
.lutomobile  accident  at  Lake  City.  .South 
Carolina.  Mr.  Charlton  and  his  wife 
were  returning  to  New  A'ork  from 
Florida  when  the  fatal  accident  occurred. 
Mr.  Charlton  was  manager  of  the  New 
A"ork  office  of  Balfour  &  C<i.,  I'raternitv 
Jewelers. 

.\nother  of  the  old-timers  was  around 
the  school  the  other  day  in  the  person  of 
Clif  Burnham.  x-'14.  He  said  he  was 
getting  along  fine  and  was  still  able  to  get 
ill  his  18  holes  of  .golf  every  Saturdav. 
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This  is  an  age  of  speed,  comfort,  smooth 
coordination.  The  telephone  has  helped  to 
make  it  possible. 

During  the  last  thirty  years  the  public 
has  increased  its  use  of  the  telephone  9U(  ri. 
At  the  same  time  the  Bell  Svstem  has 
kept  making  service  faster  and  more 
accurate. 

To  improve  and  increase  facilities,  more 
than  550  miUion  dollars  were  expended  in 


1929,  and  similar  work  in  1930  calls  for  an 
even  greater  amount. 

The  telephone  is  modern  for  the  mod- 
erns—up with  the  times  in  everv  phase 
of  life. 

^  oice  communication  from  shore  to 
ship,  telephotography  and  telephone  type- 
writing are  now  every  day  services;  and 
other  new  developments  are  at  the  thresh- 
old of  commercial  use. 


^  and  to 

WESTERN    E 
keeps  in  step 


Since  this  age  of  speed  depends  upon  ade- 
quate telephone  facilities,  \Vestern  Electric  too 
must  travel  in  high. 

Fast  whirl  the  wheels  of  production — turning 
out  in  1929  a  million  and  a  half  telephones, 
seventeen  thousand  miles  of  cable,  a  million  and 
three-quarters  loading  coils — in  all  more  than 
fifteen  thousand  carloads  of  this  and  other 
equipment  for  the  Bell  System. 

Western  Electric  constantly  plans  to  meet 
communication  needs  of  one,  two  and  even  five 
years  hence.  A  new  factory  at  Baltimore  has 
recently  swung  into  production  —  extensive 
additions  to  plant  are  rising  swiftly  at  Chicago 
and  Kearny,  New  Jersey. 

More  and  more  equipment  must  be  made, 
new  kinds  of  apparatus  are  called  for,  improve- 
ments are  being  effected  in  products  and  proc- 
esses. Thus  Western  Electric  plavs  its  part  in 
keeping  the  telephone  "up  with  the  times." 


make  it  possible, 
LECTRIC   also 


SpesJing  up  the  manufacture 
of  telephone  cable. 


BELL   SYSTEM 

e^   nation-wide  sysrem   of  -.i: t er-connecting  telephones 


"OUR       PIONEERING      WORK       HAS       JUST      BEGUN" 


Please  mention  The  Armour  Engineer 


AYE,  AYE,  SIR! 

(a|il,iiii  I  til  i;uniu-r  )  ;  "Si-c  lliat  iiKin 
.111  lUv  111  iclijc  li\i-  iiiil(.->  .iwax  ?" 

( lUniuT  :   "  \.v.  ay.   ^ir." 

I'aptain:  "l.cl  liiin  liavc  a  t\\  rl\  i.-iiuli 
ill    iIh-  cyo.'" 

(iiinnor:    "Wliicli    cvc.    Sir:" 


In-.!  (ii«li:  "Tluv  sav  ^llH■^'  \vil\-  liail 
liiplrls  after  nadiiiH  ■The  •I'lircc  Mu^k^- 
Icrr-.'." 

Si'iiiiiil  (iiili:  "(idiiil  lu-axt'iiN.  iiiiiii'  wa-. 
iL-ailiiii:  tin-  'liirtli  uf  a  Xatimi'  whru  I 
1<  it." 

•rii.  ali-dit-iiiindcd  pmlL-sMir   had  hrfii 

l^iUrd.  ilc  jiiniiK'd   friim  an  air]ilan(.-  and 

didn't  ii|nii     thi.'     paracliute.     hccaiiM'     it 

waMi'l  raiiiiiiL;. — .  hiiiiipulis   l.oi:. 


WAITING 

SiK  h  fun.  this  j.ih  hiniliii';.  \'nii  kiinxv. 
hiiny  a  riillcm  in.in.  I  iK'MT  ucar  .a  li.il 
\istcrda\  1  u.is  standin.a  in  a  hnnkslmii 
uaitini;  In  hr  hind,  when  a  lady  laim 
III.  linked  np  ,1  liiicik.  and  li.andoi  nn-  twn 
.1. .liars.  r.i.lay.  I'm  .y.iin.u  t.i  li.itcr  in 
Ihr   jiiaii..    ■-|.iri-."—C  .■)//.;//)•. 

Ill  ..iit;inal  iLm't  wear  siispcniUr- 
..r  a  hilt.  I-;MiitnalK  v.mr  .  .li^jinahl  \ 
will   he  ii.iticad.     Oh.   my.   yes. 


hlapper  :  "C.vnriic.  if  v..u  d.m't  st..p 
ni  sere,iin--ril  call  ni.ithcr'  M.ither' 
.\l.itlur  !  .  .  .  Oh.  my  ;_;.  •..diu-.s.  (u-<ir«r. 
lure  sill  i,-..niis.  1  nc\  <  r  dreamed  she 
»as    li..in>-'" 


liniile:   "( )n  nur  riijht  we  have  the  lia- 

latial  hi.me  ..f  Mr.  (i..nld." 

Old  Ladv:   •■l.ihn   lav  (,..nld?" 
(inide:    -X...    .\rtluir    (;..nld.      .\nd    .m 

the   left    is   the    resideiiee    ..f    Mr.    \and.r- 

l.ilt." 

I  )1.|    l.ailx  :    "I  nriieliiis    X'aiiderhilt  V 
t.uide;  ■■\...   Reginald   X'anderhilt.    \u<\ 

III    front    IS    the    I'irst    (.liiireh    ..f    Christ. 

I  Tnniint!     tn     1  Hd      l.adyl      X..w's     y..iir 

ehanee'"     .  hiii,it''lis  l.'<fi. 

GOOD  EXAMPLE 

I'l.iliss.ir  :  "tan  \..ii  uive  me  ,iii  ex- 
.inpile  ..f  a  e.nnmereial  ap|.lianee  n-eil  in 
aneient    limes.'" 

Student:  "^'es.  sir,  the  hmse  leaf  sys- 
tem   used    ill    the   ( iardeii    nf    I'.deii." 


A    l.edestrial 


ege  hov's    fatlur- 


.\rdent  ^^lntll;  "Marry  me.  dearest,  and 
make   me   the    happiest   nf   men!" 

^■.||ln!;  Lady:  "Have  y.ui  seen  lather 
.111(1    innther?" 

^■|lnth  :  'A'es.  I  have,  hut  I  never  was 
a    heliever    in    heredity." 

"The  manager  of  the  department  store 
lired    L'msiin." 

"What    for?" 

"Unison  took  the  siKii  -How  W'onid 
Von  Like  to  See  ^■ollr  Girl  in  This?'  off 
.1    swell    dress^" 

"Lh   huh—" 

■■.\nil    vareKssly    hniii;    it    onto    ;i    hath 


Manager:  "Do  vou  drink'" 
Applieant  for  |oh  :  ■Til  h.a 
le.    thilllk    von," 


BE  NATURAL 

l'liotoi;raplier  ( taking  picture  of  father 
:ind  eolle.i;e-hoy  son)  :  "Perhaps  it  would 
iii:ike  a  hetter  |iietiire  my  hoy.  if  you  were 
to  stand  with  \onr  hand  on  vmir  father's 
shoulder." 

h'atlier:  ■■The  picture  would  he  more 
natural  if  he  stood  with  his  li.iiid  in  mv 
pocket." 

Ktliel  :  ■■Ves.  hut  I  won  his  consent. 
I  told  liim  that  he  need  not  lose  me.  \V;' 
could  live  with  him.  and  so  he  would  not 
only  have  me.  hut  a  son-in-law  to  hoot." 

lack:   "H'ml    I   don't  like  the  expres- 

si.'ill    'to    hoot^." 


■■Do   von    lo\e   me?" 
"In.leed    I    do,^^ 
■■Hiiw  iiiuch?" 
"A   whole  hushel." 

"Well,  a   hushel   is   four  pecks,  and    I'll 
take  'em   ri;-;lit  now.  " 


She  :  '■.X  survey  shows  that  women  live 
Ioniser  than  men.  though  men  are  more 
healthy. ■■ 

He :  "And  here's  another  fact :  Men 
live  longer  than  draught  horses,  thougl". 
the  horses  are  healthier.  It  depends  on 
who  is  doing  the  driving." 


THE  LOCATION 

She:    "Did    I    ever    show   yon    the    place 
w  here    I    hurt   mv  hip  .'" 
He:    ■■X-no.^^ 
She:  ■•.\ll  riiiht.  we'll  drive  ..\er  there." 

Irene    Thomas,    pretty    typist. 

Reallv  made  a  hit 
With  her  new  hoss.   Dave  A.   Mayer, 

But  she  had  to  (|uit 
When  he  noticed  on  each  letter. 

She   had   signed   "Dam   it." 

CAESAR  IN  A  SPEAKEASY 

N'eiii.  vidi.  whoopee  !  I 

—  Michig;iii  l.ari;ovle. 

A  SHREWD  POLICYHOLDER 

Anxious  Wife:  ".Miie,  have  you  done 
.iiivlhing  ahout  that   Black   Hand  letter?" 

,\hie:  "Oh.  ain't  1,  though.  1  turned 
It  over  to  niv  insurance  coniiiany.  Tluy 
got  $ilMl(l(l  tied  up  in  me;  let  tin  in 
worry." 

"Is    voiir    wife   entertaining  this   year?" 


■■Conductor!    Help   me   <>fi  the   train." 

"Sure." 

"\'ou  see.  Lm  stout,  and  I  have  to  get 
off  the  train  hackwards  ;  the  porter  thinks 
I'm  getting  on  and  gives  me  a  shove  on 
again.  I'm  five  stations  past  my  desti- 
n.ation  now." 


■■Dearest."  said  the  newly-wed  luibhy, 
■■there  must  he  something  wrong  with 
this    pie.^' 

"It  is  hliieherry  |iie.  Precious."  she  re- 
plied. "It  ought  to  he  all  right,  hut  per- 
liaps  I  put  .1  little  too  much  hluiiig  in  it.  " 

Kxpectant  Waiter:  ".Viid  how  did  yoii 
lind  your   steak,   sir?" 

(iu'est:  "Oh.  I  just  happened  to  lift 
up    that    potato,   and   there   it    was." 


■■\\  hat  do  you  mean  hy  saying  that  he 
is   a   triple-threat   man?" 

■■Well,  he's  a  good  necker.  he  can  play 
the  saxophone  .ind   he  has  a   Chrysler." 


L'ollege  (irad's  Mother:  "Here's  a  let- 
ter   from   our  hov  at  last." 

h'armer  Cornta'ssle  :  "Has  he  got  a  job 
\el  ?" 

Mother:  ■■\'es.  he^s  washing  dishes  in 
.1    restaurant. '■ 

l'"ariiier  Corutassle:  "That's  good.  He 
told  us  he  was  going  to  clean  up  a  mil- 
linn    when    he    left    tl:e    farm." 
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HOW    HERCULES    EXPLOSIVES    ADVANCE    CIVILIZATION 


EXPLOSIVES 

MAKE       POSSIBLE       THE 
NATION'S      HIGHWAYS 


R= 


kEMEMBER  when  you  drive  over 
America's  roads— a  network  of  highways  that  knits  the 
country  from  the  Atlantic  to  the  Pacific  and  from  Canada 
to  the  Gulf  of  Mexico— you  are  indirectly  utilizing  another 
of  explosives'  many  contributions  to  our  civilization. 

For  dynamite  makes  the  modern  highway  possible.  Stone, 
cement,  asphalt,  and  other  road-building  materials  — all 
are  first  wrested  from  the  earth  by  explosives.  Explosives 
also  blast  trails  over  mountains,  drain  encroaching  waters, 
aid  in  the  construction  of  bridge  abutments,  and  in  other 
ways  afford  easier  access  to  cities  and  towns. 

Not  only  In  road  building,  but  in  many  industries— on  land 
and  sea  and  underground  — explosives  ore  helping  us 
enjoy  a  richer,  fuller  civilization. 

In  these  achievements,  Hercules  explosives  have  played, 
and  will  continue  to  play,  an  important  part.  You  will  find 
it  well  worth  while  to  know  more  about  this  engineering 
tool.  Write  for  a  copy  of  The  Explosives  Engineer. 

HERCULES 

POWDER      COMPANY 

t94l         KING         STREET 
WILMINGTON,       DELAWARE 
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CHEMICAL  AGENTS  AND 
THEIR  APPLICATION 

(  Conliiincl   froni    ptiiji'    1,?5  I 

1-  all  ,K-iitc  inti-ctiiiu>  ili>t'aM-  traii>- 
mitlnl  Ircjiii  an  iiit'i-ctrd  |nrsiiii  liy 
llif  liitf  cii"  llic  liuily  IdU^c  (  iiciliciilu-. 
NfstiilK'nti  ).  I'-Vcry  prvsnii  ariiviiii^' 
ill  (|uarantiii(.-  infrclcd  willi  lice  i^ 
(IftaiiK'il  until  iklousrcl,  and  tlu'  liat;- 


will  pfdU'ct  aiLiainst  anininnu-  uinics,  ik->  "Joliiis   lloiikin^"  and  "LalilKr- 

aN"  ihii^c  which  will  protect  as^aiii^t  nia"    at    which    the    hasic    principles 

carlHin  nidiioxidc.  have  also  lieen  dt'-  nnderl\-inL;    such   cixidatidii   catalysts 

\el(iped    liy    the    Chemical     Warfare  were   eviilved. 

Service.  Ihijicalite  will  oxidi/.e  carhmi 
t  arlidii  iiKiiidxide  was  iidl  diie  ul  iiKinoxide  indehnitelv,  if  it  is  kept 
llie  sd-called  war  i;ases.  hut  i>  a  \ery  drv  and  not  contaniiiiated,  hut  niois- 
tdxic  t;as  and  is  one  ol'  the  prml-  tnre  causes  ra])id  deterioration.  l''or 
nets  resnltini^  from  the  linrniiii;  or  thi>  reason,  when  Ho]K-alite  is  eni- 
delonation  of  militarv  explosives.  |. loved  in  t;as  mask  canisters,  it  innst 
i;a.t;i'  it\  such  ]iasseii!;ers  funiii.;ated.  .\laii\'  deaths  resulted  from  carl)oii  l)c  jirotected  hy  some  ahsorhent 
The  Chemical  W'.irfare  .Scr\  ice  de-  nioiidxide  prdduced  in  this  \\a\.  It  which  will  eliminate  moistlU'e  I  rom 
\eldped  .1  sjiecial  i;as  m.isk  c.inister  was  reported  that  in  the  haltle  of  incomin!:;-  air.  Calcium  chloride  is 
for  Use  in  connection  with  fumii.;a-  Jutland  there  were  maiiv  casualties  such  an  ahsorhent.  The  useful  life 
lion.  1  l\<lroc\anic  acid  and  c\aiioL;en  from  c.irhoii  monoxide  ])oisonini;  on  of  Ho])calite.  therefore,  depends  on 
chloride  hein.n  the  onlv  toxic  :;ases  Ixitli  sidrs,  (  )n  one  vessel  alone  sev-  the  efficiency  and  cajiacity  of  the 
for  which  this  canister  is  used  made  cral  hundred  men  were  fatally  af-  moisture  ahsorhent  employed,  and 
it  possilile  to  have  a  hii^h  ca|iacit\-  for  fected  li\  carhoii  monoxide  |ird-  the  life  of  the  ahsorhent.  in  turn, 
.ahsdihiii!;  them.  .\n  in\  cstiyatidii  dnccd  fi'din  liurniiiL;  cordite.  ,i  ]ird-  ile])ends  on  the  ]iercenta|L;e  of  mois- 
w;is  m.ide  for  ahsoi-lienls  of  these  pellant  rxplosi\e.  tnre  in  ihe  .itmosphere.  the  ra))i<lity 
lw(i  -asrs,  ri-snltiiii;  in  .i  comhiiiation  To  p  r  o  x-  i  d  e  protection  ,iL;aiiist  with  which  ,-iir  is  drawn  throu.iL,di  thi- 
of  Iwii  .ilis(]rhents  found  to  he  ji.ir-  carlioii  monoxide  was  not  an  t'as\-  canister  and  the  amount  of  alisorh- 
licnlarh  etTeclive.  The  mixture  is  matter,  since  it  is  not  .ihsorhed  or  eiit  lillinti'  employed, 
proportioned  so  that  when  the  canis-  m  ntr.ili/ed  l)\'  the  ordin.irx  l;,is  The  first  sjas  mask  canisters  coll- 
ier is  exhausted.  c\;iiioL;en  chloride,  mask  canisirr  ahsorheiits.  charcoal  taining'  Ho]Kalite  which  were  man- 
r.ither  tli;m  h\(lroc\.anic  acid.  |iene-  aiicl  sdda  lime,  nor  does  it  react  read-  ufactured  were  those  jirodiiced  hy 
ir.ites.  The  cv.inoi^en  chldride,  lieiiii;  il\-  with  other  chemicals  at  normal  the  Chemical  Warfare  .Service  for 
\er\  t',isil\-  detected  li\  its  odor.  lemper.ilnres.  the  Xavy  l)e]iartment  during  the 
serxes  as  a  w.arning  agent  of  the  ex-  It  was  nllimately  disco\ere(l,  how-  World  \\'ar,  .\fter  the  war,  indus- 
li.ansiion.  The  .aniduiil  of  cxanogt'ii  i\er.  that  a  special  pre|iared  gr.niu-  tri.al  gas  mask  canisters  containing 
chloride  which  |ienelr.ites  at  exhans-  l,ir  mixlnre  of  the  oxides  of  copiur  !lo|icalite  were  developed  lor  the 
lion  is  extremeU  small  for  sonie  and  maiiL;,'mese  to  which  the  oxides  protection  id'  miners,  firemen,  and 
lime,  eii.ihling  the  wearer  m  an  emer-  of  sihcr  and  cohalt  were  sdHietimes  other  (ijier.ators  who  may  encounter 
geiic\-  to  tinish  his  work  with  little  .added,  wdiild  oxidize  carhoii  nion-  tdxic  cdncentratidiis  of  carlion  nidii- 
di -comfort,  although  he  should  ordi-      oxide  when   mixed  with  the  oxygen  oxide, 

ii.irilv  leave  the  contaminated  atmo-      of  the  .air  to  c.arhon  dioxide,  a  rela-  Some  (jf  the  industrial  gas  masks, 

sphere  , at  once,  .\n  exhausted  canister      ii\a-l>    h.irmk'ss   g;is.      This   mixture  such    as    the    sel  f-re.scuers,    iirovicle 

Is  c-,isily  replaced  \i\  :i  new   one.      In      of  mrl.allic  dxiiles  is  called  "lld]ic.i-  protectidU  onl\'  against  carhoii  nion- 

.idditioii  lo  the  ahoxe.  canisters  ih.il      liu'"   in   honor   of   the  two   nniveisi-  oxide,  while  dtlurs.  such  as  the  uni- 
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NEW  DEPARTURE  BALL  BEARINGS 


NEW  DEPARTURE 
MANUFACTURING 


COMPANY 


BRISTOL 
CONN. 


A  SPECIAL  STEEL  THAT  ENDURES  the  merciless  punishment 
of  speed,  stress  and  shock  without  perceptible  wear — 
balls  and  raceways  that  defy  imagination  with  their 
rrsatchless  perfection  — these  suggest  the  superlative 
quality  of  New  Departure  Ball  Bearings.  And  they 
explain,  too,  v^hy  engineers  select  New  Departures 
for  lon^,  hard  service  v^herever  the  wear  and  waste 
o5  friction  are  to  be  eliminated  to  the  last  possible 
degree.  For  pure,  rolling  motion  is  frictionless  and 
NOTHING      ROLLS     LIKE     A     BALL 

/'I, -as,-  inoilioi:  The  Annour  F.iuiiiirrr 
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'.rr>;il  and  tlic  firciiK'nV  L;as  mask, 
pnividc  prcit  cct  inn  aL;ain>t  many 
liixic  i;aM.-s  ami  smcikis  w  liich  ma\ 
l)i.'  encouiitcrt-il  in  inchistr\-  i<v  in 
l"ii;htini;   fiw^. 

All  (if  these  .^as  masks  haw  cri- 
lain  liniitatiiins  ami  ihusc.-  which  |.rii- 
\i(k  ]iriitrctiiin  ayainst  llir  tnxic 
leases  rncininliri'(|  in  nnr  imlnsir\ 
nia\'  ]ir(i\i(lr  link'  nv  un  ]irnti-'clinn 
aL'ainst  ilu'  Idxic  i^asc-s  encduntcvfd 
in  aiiiitlur  indnslr\.  (  )ni'  shnnkl 
always  hr  ccrlani  that  the  ;;as  mask 
nnpldyi-d  will  |)r(i\ick'  ]ir(itccti(in 
ai^aiiist  till-  ,i;as  tn  he  cncduntcrol 
ll  shdiikl  alsd  he  i\inemlnTe(l  thai 
I'd  L;as  mask  canister  will  stand  up 
Idf  any  appreciahle  lentfth  of  time 
a,L;ainst  extremely  hiLjh  concentra- 
lidiis  df  tdxic  j^as  such  as  ma\-  he 
eiiCdunlered  when  released  ffdin  a 
exhnder,  \(  >  fAXISTk'.R  '\'\\'\'. 
(  )k'  (, AS   .MASK    IS   SriTAl'd.l-. 

i''<  >\i  rsk:  i.\  A'rAi()Si'Hk:kk:s 

(  (  ).\T AIXIXC  IXSL'FF[CIk:XT 

<  )X^•(,^;x  ro  sl:im'(  )RT  i.ih'k: 

A  XI)     Til  \-:\    c  A  x  X  ()  T    I'.k; 

rsk:i)  ixi)k:i'ixrrk:iA-  ]-ai:x 

I  X  AT.M(  )SI'1I  k'.kk'.S  C(  )X- 
T  AIXIXC  kl'-.I.A'riXI'.IA'  l.(  >\\ 
(I  )XCl',XTRA'ri(  )XS  (  »k"  T(  )\- 
1(    CAS. 

White  ]ihdsphdrus.  titanium  tet- 
raehldiide.  hcxachlorethaue.  and 
erudt-  ciil  are  iion-tdxic  snidke  pid- 
ilncinj.;  materials  used  tn  screen  men 
and  dhjecls  ffdin  dhservatidu  and 
are  empldxed  hy  placin-  tlu'in  cither 
nil  (ir  in  frciut  nf  the  dhser\er. 
While  phd-,]ihdrus  and  crude  dil  are 
well  kiidwii  cummercialh  in  ihe 
phdsphdiai^  match  and  ]ianit  indus- 
try. 

I'l'dleclidu. — Chemical  ai^enls  are 
lasily  prdtecte<l  a,!.;ainst  when  iheir 
chemical  and  |ihysical  ]ird|ierties  are 
nnderslddd. 

rile  arm\-  L;as  mask  lurnishes 
adii|uale  hint;  ]>rdtectidn  at^ainsi  all 
chemical  a.i^enls  as  fdund  in  field 
cnncenlratidns.  Jf  the  wearer  has 
learne<l  hdw  id  )>nl  his  mask  dii  and 
has  sense  eUdUL^h  nnl  td  renidve  it 
while  in  the  ]iresence  df  these  agents, 
he  has  liitle  tn  wurrx  ahdut.  ll  must 
he  hurne  in  mind.  hdw-e\er,  that  the 
ciiiister  df  .1  i^.is  ni.isk  is  desiL;iied 
and  manufactured  In  prntect  ihe 
\\a'arer  a,L;ainsl  ci'rtain  chemical 
.iLjents  and  iidl  a.i;ainsl  such  leases 
as  are  prculiua'd  hy  the  slow  hurn- 
iuL;  dl  x-ra\  and  mdlinii  ])iclure 
films.  l'"dlldwin^  the  Clevelaml  Clin- 
ic ]h)spital  di.saster,  Mav  15,  l'»2''. 
which  resulted  in  \25  deaths  caused 
l.-'.r^ely  frnm  nitruiis  fumes  or  pois- 
diidiis  dxiiles  df  niirdL;cn  <;i\eii  diT 
hy  hurniiiL;  ur  decdm|idsini4  nitrd- 
celluldse      ]irddiicls,      the      Chemical 


Warlare  .Ser\  ice  in.ide  ,iii  in\esti- 
L^.alidU  ;ind  Cdiiducled  experimeiils 
leading;  id  the  prexentidii  nf  ;i  recur- 
reiici'.  .\s  ,a  result  df  much  research 
sdine  \ery  essenti.al  recummeiida- 
lidUs  were  m.iile  and  .ire  |uihlishe(l 
fdr  ihe   puhlic   welf.ire. 

With  reference  Id  the  Listing;  ef- 
fects df  chemical  aL;ents  nii  the 
luni.;s,  the  fdlldwiiii^  i-,  (|Udted  frdiii 
■A\  ar  Cases  and  fuherculdsis,"  re 
|irinled  I  idm  the-  ,\rchi\'es  df  In- 
ternal Aleilicme.  lime.  ]'>27.  \"dl, 
.V).  ]..ir,i,-ra|ihs  ,S,i'.i-S(,4.  In  l'C2. 
Alcade   sumin,iri/ed   the  histdrics  uf 
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d\er  three  ihnusand  person^  ex.ani- 
iiied  hy  \\ar  Risk  Insurance  lliirean 
in  K.iiisas  City.  .\s  ,a  result  nf  his 
wurk  he  ni.ide  the  fdlkiwiuL;  state- 
iiKiit  :  "1  iidw-  helie\e  tli.at  we  can 
s.ay  td  the  puhlic  n|idn  the  hest  au- 
ihdrity  (which  is  h.ised  u]idii  nin- 
\ers,al  dhserwatidii  )  th.at  a  ni.an  is 
lid  imire  liahle  Id  tnherciildsis  .as  the 
result  dl  y.assini;  than  is  ,a  m,aii  who 
has    never    heeii    i^.assed." 

lA  .ilnatidn.  -  -  Chemical  ,i!:jents 
lia\e  certain  wilues.  hir  if  it  is  true 
ihal  llu're  is  iidlhiiiL^  new  iiiid<r  tin- 
sun.  then  t'ither  this  wcnid  has  |ird- 
L;ressed  through  millions  of  \-ears  in 
s|iite  df  the  iiresence  of  all  thinj^s. 
ur   all    ihini^s   h,a\e    values. 

As  state<l  ahdve.  most  df  the  ci.al 
l.ar  dyes  .are  sd  cldseh"  rel.ated  with 
chemical  ai^c'iits  that  it  Wdiild  he 
hard  Id  s,a\  whelher  the  interme- 
ili.ite  used  would  lin.alK'  L;el  intd  ,i 
d\a'  or  ,1  chemical  aj.;eiit.  t  hldrine. 
caustic  sixLa.  and  Indrochldric  .acid 
heiiit;  three  \it,al  inUrmediates  in 
the  m.anulacture  dl  medicinals  ,as 
well    .as    m.any    peace    .and    w.ar    time 


chemical  prddiu-Is.  their  \ahie  shuiild 
not    he   underestimated. 

During;  the  World  W  ,ir  (i3,(U,S,- 
SIO  men  were  nidhili/ed  hv  the  coun- 
tries i)artici]i,atin.i;.  (  )f  these  1,(K39.- 
1)38  were  re]iorIe<l  as  heiuL;-  <jas 
casualties. 

The  .\iiieric,in  l^xpeclitionary 
forces  rei.orte.l  2MV)J29  to  have 
arrived  in  l'"r,aiice.  'fhe  re]iort  of 
the  .Surj^eon  ( ieneral  shdws  that  out 
of  258., ^,^8  casualties  ahout  one- 
third  resulted  from  chemical  ajjents 
with  less  than  two  ])er  cent  deaths ; 
also  that  l)y  careful  measures  75^'f 
of  the  mustard  casualties  were  phys- 
ically lit  within  two  mouths.  From 
these  figures  one  can  draw  his  own 
conclusions  ,as  to  the  war  time  v.alue 
dl    chemical   aj^ents. 

HIGH  FREQUENCY  RADIO 
BEAM  TRANSMISSION 

I  i',,iilunii-,l  (i;iin  f^,:,/,-  l.i'») 
milter  .aeri.al  .\.  numher  of  reflectiniL;- 
wires  dii  either  side  df  1'  .are  .added, 
'file  entire  system  is  sii]>pdrle<l  h)-  a 
Iramewcirk  such  that  in  dutline  the 
reflectiniL;  surf.ace  is  .a  |iar.ahdla  with 
A  at  the  fdciis.  Fii.;ure  2  shdws  the 
plan  view.  All  the  eiieri;\'  radiated 
hy  .\  within  the  an!.;le  I'  A  (J  will  he 
rellecteil  in  the  directidii  jiarallel  to 
the  line  .\  1'..  The  horizontal  coii- 
centr.ation  of  the  heam  is  ]iro]ior- 
tioua!  to  the  distance  I'  (J.  the  width 
dl  aperlma'.  FiL;ure  I  shows  such  .a 
s\sleni  erected. 

I'.arahdlic  reflecting;  .antennae  h.ave 
liec'ii  Cdiistrucled  with  'j^tnnl  results. 
Ildwever.  .at  tlu-  lower  lre(|uencies. 
the  iiisl.all.atidn  hecdines  rather  lari;e 
.and  ilifticiilt  Id  cdustruct  mechan- 
ically. Fur  this  re.asdu  it  is  heiiii; 
su])ersi'ile(l  hy  the  Fr.anklin  S\steni. 
llidUL;h  the  relleclur  is  iiidri.'  efticieut 
electricalh  .  In  the  ]ireseiit  Marcdiii 
st.atidus,  the  ]irdjectidii  of  the  wave 
is  iidt  accdiiiplished  h\-  the  use  i>i  a 
skc'letdii  par.ahdlic  mirror  as  de- 
scrihed  .ahdve.  hut  is  attained  hy 
means  dl  a  s\steiii  nl  vertical  wires 
,at  eipial  dist.ances  and  in  one  ]ilane 
with  .a  series  of  rellector  wires  he- 
hind  it  ill  a  ii.irallel  ]ilane  .at  a  dis- 
tance dl  diu'-i|u,arler  waveleutjth. 
'flu-  pl.aiie  df  the  :urial  wires  is 
]il.aced  iidrni.alU  Id  a  s.;reat  circle  of 
the  e.artli  passiiiL;  through  the  tr.ans- 
mittini;  .and  receixint;  stations.  These 
aerial  wires  are  su|)plied  with  hii;!! 
fre(|ueiicy  currents  of  exactly  the 
s.aiiie  stren.Ljth  .and  exactly  in  ])hase 
with  each  other.  .\  sketch  of  the 
Fr.anklin  he.ani  .ante'iina  is  shown, 
'file  fdremost  j.;rid  is  the  .antenna 
.and  direclK-  lieliin<l  it  is  the  refli'ctdr. 
f'ach    wire   in   hoth  nets  is   supplied 
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T^fc  Each  star  marks 
a  point  at  which 
Worthington  equip- 
ment fits  into  the 
Diesel  Power  Plant 


\\'orlhhigloti  3-cylitider.  4-cycle.  17"  -v  2^*.  Air- 
injeaion  Diesel  Engine  installed  at  Ftttit,  Michi- 
gan, Municipal  Station 


Fii 


int 


wanted  dependable  lighting 
.  .  .  and  got  it 


COMPRESSORS 

Stationary  and  Portable 

CONDENSERS 

and  Auxiliaries 

DIESEL  ENGINES 

GAS  ENGINES 

FEEDWATER  HEATERS 

WATER,  OIL  and 
GASOLINE  METERS 

MULTI-V- DRIVES 

CHROMIUM  PLATING 

<<^ 

JCilerature  on  request 


WHEN  Mr.  Consumer  quits  for  the  day,  he  wants  to  relax. 
If  he's  a  radio  fan,  he  wants  freedom  from  line  voltage 
fluctuation;  if  he  reads,  he  wants  steady  light;  if  movies  are  his 
weakness,  he  wants  them  flickerless. 

In  Flint,  Michigan  .  .  .  city  of  automobile  manufacture  .  . . 
they  have  to  relax.  But  they  are  wide  awake  on  the  subject  of 
lighting. 

They  wanted  dependable  low-cost  power  for  their  lighting 
system,  and  they  got  it . . .  with  a  modern  Worthington  3-c\'linder 
4-cycle  Diesel  Engine  direct-connected  to  an  a.  c.  generator. 

Now  in  its  third  year  of  service,  this  unit  is  rendering  steady, 
dependable  service  . . .  representative  of  the  performance  prom- 
ised for  ;.nd  delivered  by  every  Worthington  Diesel  Engine. 
Write  for  information  on  this  type  of  equipment. 

WORTHINGTON 

«""  WORTHINGTON   PUMP  AND   MACHINERY  CORPORATION 

»■  oris:  Harmon.  S.  J.  Cincinnati.  Oliio  Buffalo.  K.Y.  Holsolit,  Man. 

ENecutive  Offices:  2  Park  Avenue.  New  York.  N.Y. 
GENERAL  OFFICES:  HARRISON.  N.J. 
_  District  Sales  Offices  and  Reprcsentalites: 

"■  P.^SO  LO.~  AN(;EI.ES        rHlLAIIELI'HiA     ST.  PAUL  SEATTLE 


BOSTON  CINCINNATI      DEN> 

BUFFALO       CLEVELAND     Dt-rlR 

Branch  Offic, 


'  Representatives  in  Principal  Cities  of  all  Foreign  Countries 


ASHINGTON 
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w  itli  an  ciiiial  anKuiiil  (if  cir'1".l;\  hi 
|ihasL'. 

A  >in.iL;lr  xrrlical  wiix-  tran^iiiil^ 
]inucr  ill  all  dircrticiii^.  1  A-t  this  wire 
l)f  ext(.-ii(l(.-(l  iiitii  a  niw  of  aurial^. 
.s])aciiis,f  the  cunipnnents  siifticieiitl\- 
i-josf  to  inaintaiii  iinifurm  ilistrilui- 
lidii  (if  fu'ld.  The  iiriLjiiial  sii]i|ily 
111"  i_'iK-rt^\-  is  iiiiw  (li\iik-<l  riilialK 
amoiit;'  the  at'iiaN.  i'ln'  (jircctiiui  "i 
field  intensity  is  ikiw  |nT|ien(lieular 
to  the  axis  of  the  row,  ami  further 
extension  of  the  row  concentrates 
still  more  the  radiation  in  the  ]ier- 
]iendiciilar  direction.  Xdw,  it  a  sec- 
ond row  of  siniilarlv  tuned  antennae 
is  situated  one  i|uarter  waveleiii^th 
hehind  the  row.  the  former  will 
oscillate  in  a  smilar  nianner,  r.idi.at- 
ing  mainly  in  the  same  direction. 
The  two  radiations  in  the  one  direc- 
tion will  cancel  while  those  in  the 
other  direction  will  add.  Thus,  the 
comhination  of  a  transmitter  sys- 
tem and  reflector  system  results  in 
the  jiroduction  of  a  single  heani  of 
radiant  energv  in  a  direction  at  riyht 
angles  to  the  line  of  aerial  wires  and 
on  the  side  opposite  to  th.at  on  which 
the  reflector  wires  are  situated 

In  1926,  H.  Chireix  succeeded  in 
achieving  the  transmission  of  .i 
wireless  lieam  in  a  somewhat  differ- 
ent nianner.  It  is  now  i-m|iloycd  h\ 
the  Societe  Francaise  l\;idio-l*'.k'c- 
trif|ue  in  its  installations  in  France 
.111(1  her  colonies.  The  .m.'irked  ad- 
vantage over  the  Franklin  svstem 
is  that  the  numher  of  feeding  points 
is  reduced  to  two.  resulting  in  a 
more  simple  construction. 

Consider  a  wire  developed  in  zii;- 
/■ag  with  right  .angles  or  elliows  su|i- 
plied  at  the  center  with  high  fre(|nen- 
cy  energy.  If  the  length  of  each 
strand  is  one-half  a  waveleiigih.  the 
aerials  sloping  one  wa\-  form  the 
first  row  of  h.alf  wa\e  aeri.als  in 
])hase  and  the  ae'ri.als  at  right  .angles 
constitute  a  second  row  of  htil  f  w.ave 
.aerials  also  in  phtise.  fhe  field 
strength  produced  hv  each  row  letids 
to  a  polar  diagram  of  two  heanis 
in  ojiposite  directions.  If  the  svs- 
tem is  donhled.  the  two  ]io\\er 
su|)ply  wires  ;ire  the  scat  of  e(|iial 
and  op|i(isiti-  potenti.aK  .and  tln-re- 
fore  do  not  r;idi;ite  energ\  .  k'urther- 
more.  the  effects  of  the  second  sys- 
tem will  he  added  to  thost-  of  the 
I'lrst.  .M.aximum  energ\-  is  r.adiated 
ill  ;i  direction  p.irallel  to  the  vfound. 
If  ,1  reflector  ol  identical  coiistnic- 
tioii  is  placeil  (iiie-(|n,iiler  ol  .i  \\:\\v- 
lent^th  in  the  rear  of  the  aeri.il.  the 
h.aek  field  will  he  ahsorhed  entirely, 
while  the  held  in  ;i  forward  direction 
is  donhled  for  ,a  Ljiveii  current  in  the 
aerial.  The  success  of  this  system 
is    assure(l    h\-    the    results    of    tests 


wherein  ]ir,ictic.ally  .til  the  r;i(li.aiit 
energy  w;is  coiiceiitr.-ited  in  a  lie.am 
ten  decrees  wide  on  the  horizontal 
pl.iiie. 

'file  introduction  of  the  lieam  sys- 
tem of  high  frei(uency  propagation 
is  re\dl  111  ionizing  radio  communic.a- 
lioii.  'file  general  ]iuhlic  is  not  aw.are 
of  this  f.ict  owing  to  their  limited 
interest.  Init  hy  those  who  -aw  m.ak- 
iiig  science,  the  r.adio  lie.am  is  con- 
sidered a  liiL;hl\    sit^iiilicant  adxance. 

f'.iiL;l.aiid  w.as  the  I'lrst  n.ition  to 
take  .adxant.age  of  its  ]iossihilities. 
for  tn.iiiN  \iars  its  dominions  h.ad 
expressi.ll  the  desire  for  a  ra])id  .and 
ellicieiit     means     ni     comimiiiicatioii 


/     tiisl    lirril    ill    ,1    liltit-    /mii.it    anil 

lircd    llu-rc    T'.-rv    wrll : 

1   Ihnii^hl   Ihr   ;,':<rl,l  ivvrv  siii,tll  niiil 

r.nnid  aiul  iii.idr  ,,f  /■,(/,-  /./»,■ 

<lu-ll. 

1     ,u:vl    l,:r,l    ni    ,i    lillh-    lu-sl    »er 

lu-cdcd    any    ollu-r: 

1    lli.'ii.ilil    Ihc   icorld    ;e,;.v   iiindr   of 

,\//'i/i\'     itnj     hnuuicd     lo     my 
mnlh.-r. 

On.-    d.iv     1     flew    h.-voiid    Ihr     nrsi 

In  .■..;■   wluil    1   could   fuui: 

1    s.i:,l    III,-    ;rolld    IS    III, id,-   n'l    /,■„.- ,-.v. 

/    h.irr   h.;-,i    ,-,tv   hliiid. 

Al    lni,Klli    1    flew    iH-yoiid    llic    Irr,- 

iliiih-    pi     for     ,irou  ii-iip     hi- 
hiir^i  - 

1     d.ni-l     know    liow    III,-     ;.',.;■/,/    is 

in, id,-.     ,ind     ii,-illi,-r     do     my 

ii,-i:Jihoi-s. 

—.Inonyniolls. 

with  the  mother  country.  R.idio.  oh- 
viouslv  the  onl\-  possihilit\,  h.ad  not 
yet  proved  itself  ca]ialile  of  e\eii 
remotel\-  satisfying  the  rigorous  con- 
ditions to  he  met.  'fhus,  when  early 
in  \'>2-i  the  ISrilisJi  .Marcotii  f'oiii- 
p,iii\-  reipn'sted  the  F.nglish  i^oxern- 
iiieiit's  |iermissioii  to  est.alilish  such 
.1  sNstelii.  we  m.ay  he  sure  th.at  gra\e 
douhts  were  ex|ierienced  liy  the 
more  conservative  menihers  ot  the 
I'ostofhce  l)e]iartmeiit.  Were  it  not 
lor  the  repiit;ition  of  the  conip.am  . 
permission  would  proli.ahlv  Iku'c 
lieeii  relllsed.  .\t  .in\-  r.ite.  a  coii- 
tr.ict  was  (Ir.awii  up  with  striii!;(.-tit 
sp(.-cilications  which  to  the  aver.age 
r.adio  en,t;ineer  represeiiteil  sheer  im- 
|iossiliilities. 

(  ireat  I'.rit.ain  was  to  lie  .isMired 
relialile  conininnicatioii  with  .^oiith 
.\frica,  C.in.ada.  Indi.a.  .iiid  .\us- 
tr.ali.a.  'fhe  power  of  none  of  the 
station  >  w;is  to  exceed  twenty  kilo- 
w.itts  .and  the  r.idi.atioii  was  to  he 
coiilined  to  ,1  si'clor  M)  wide,  the 
energy  emitted  heyond  this  angle  not 
to  (.'xceed  five  percent  of  that  on  the 
axis.  The  stations  were  to  he  c:i- 
p.ihle  of  h.andliiig  traffic  coiisisti'iitK 
at  a  s]iee(l  of  one  hundred  words  |ier 


miiiule.  For  com]iarison,  coiiinier- 
ci.il  radio  communication  in  l'*24 
was  carried  on  li\  long  wa\e  sta- 
tions having;  an  output  of  se\-eral 
hundred  kilowatts,  useful  onlv  for 
a  daily  average  of  eighteen  hours 
with  an  ;i\-erage  speed  of  twenty 
Wdrds  |ier  minute.  file  range  of 
such  a  -.tatioii  was  I'lve  thousand 
miles  under  .satisfactory  conditions, 
'fhe  contract  called  for  stations  with 
.about  three  percent  of  that  power, 
useful  for  \-ery  nearly  twenty-four 
hours,  with  ;i  niinimuni  speed  of  one 
hundred  words  jier  minute,  capable 
of  workin-  l(»,(l(«)  miles!  Could  it 
be  done?  .Marconi  w.is  cert.ain  that 
it  Could,  lie  had  the  ln^aiii  "u])  his 
sleeve." 

I'lcfore  the  end  of  the  year,  the 
I'lrst  station  w;is  erected  in  F.ngland 
for  work  with  South  ,\frica.  \\'ith 
a  I'osiofflce  committee  in  attend:mce. 
it  w.is  put  throut.;h  its  evolutions  and 
tlu'  st.atioii  met  every  one  of  the  coii- 
tr.ict  specilicatioiis  with  ;i  liberal 
s.ilet\  mar,L;in.  fhe  results  were  un- 
]irece(leiite(l  in  the  histor\-  of  radio 
coninninic.ilion  :  a  new  er;i  li.ad  been 
reached.  fhe  jil.ati.  not  vet  com- 
]ileted.  includes  st.ations  at  Pxidmin 
and  1  iridj^ewater  in  I'jiglaild  for 
communication  with  .Montreal.  Mel- 
bourne. P>omli;n'.  L'a|ie  fown.  .and 
]\io  de  Janeiro. 

'flu'  .Societe  Fr.anctiise  Radio- 
l',lectri(|ne  last  year  erected  stations 
lor  communication  with  South 
.\nierica  and  Iiido-f  hin.a.  fweiitv- 
lour  hour  contact  h.is  been  eiijoved 
with  I'.ueiio-.  Aires  while,  with  a 
power  of  ten  kilow.ilts.  |iublic  tele- 
lihone  conininnication  is  held  be- 
tween Fr.aiice  and  Saigon  (  liido- 
(littia).  file  w.avelengths  emploved 
;ire  below  Iweiitv  meters. 

'file  most  oli\i(ius  advantage  of 
the  beam  system  is  th.at  less  power 
IS  iiecess;ir\'  to  carr\"  on  coiiimuni- 
citioii.  resulting  in  substtintial  econ- 
oiiu  in  capital  .and  working  ex- 
]  lenses.  .\  low-power  beam  has 
m.an\'  times  the  elfectiveness  of  a 
hiijli  |iower  station  using  an  ordi- 
nary anteniKi.  Let  ;i  circle  re]iresent 
the  tield-strength  curve  of  a  iion- 
direction.al  .antenna  with  ;i  radial 
field  and  consider  a  be.am.  the  en- 
ergy of  which  is  concentrated  in  18" . 
'fhe  power  required  to  iirodiice  unit 
field  strength  at  ,aii\'  dist.ance  will 
be  IS  .^(idtbat  re(iuire(l  if  the  eneriLjy 
is  radititi'il  unifornih  throughout 
the  ,i(iO  .  ihi'  case  with  .i  iiou-direc- 
tioiKil  aeri.al.  fhe  beam  re([uires 
1  20  of  the  power  re(|uired  by  the 
other  .antenn.a.  II  a  reflector  be  set 
u|i  ,it  the  reception  point  H.  the 
o\er-all  efticieiicv  will  be  the  sciuare 
of  the  efticieiiCN'  obtained   with  onlv 
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Paving  the  Way  to  Profits 


This  is  the  direct  route  to 
profit;  the  road  that  takes  the 
friction-load  off  power;  the 
way  to  longer  life  for  machin- 
ery; a  short  cut  to  saving  in 
lubrication  .  .  .  the  way  that 
modern  industry  takes  to  leave 
Waste  in  the  dust  of  days  that 
are  done. 

Industry  is  on  the  right  track, 
and  to  today's  student  engi- 
neers will  be  entrusted  the  fu- 
ture responsibility  for  keeping 
it  there  ...  by  throwing  out 
machines    that    are    bound    to 


self-destruction — bringing  in 
machines  that  have  within 
them  the  elements  of  self-pres- 
ervation .  .  .  Timken  tapered 
construction,  Timken  POSI- 
TIVELY ALIGNED  ROLLS  and 
Timken-made  steel,  these  ex- 
clusive carriers  of  all  loads, 
whether  radial,  thrust,  or  both. 

Industry  is  Paving  the  Way 
to  Profits  when  it  selects 
"Timken  Bearing  Equipped" 
in  designing  and  buying  ma- 
chinery of  all  kinds  wherever 
wheels  and  shafts  turn. 


THE  TIMKEN  ROLLER  BEARING  CO.,  CANTON,  OHIO 


'^nTvrr^^ra'OT  7a;,e7^rf  ra 
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(ini-  rt-flcctiir  at  llu-  |Hiiin  A.  'I'lir 
|i(i\\lt  rat  id  in  tlir  caM.'  ci  in>iilcrcil 
w.iuld  lir  (1  _'())-•  (.r  1/40(1.  'I'hr 
i\-^iilt>  (ihtaiiu'd  liy  i.-x])L'rinicnt  arc 
r\rii  nmrc  >at  is  factory  hfcausu  tlu- 
art-a  ol'  thr  liuain  polar  curve  is  less 
than  that  of  the  sector  assiiiiieil. 
]'.\  iiieasineim-nt,  the  i>(i\\er  re- 
i|iiirecl  to  produce  e(|Ual  si;^nals  tisiii^ 
similar  aerials  at  holh  ends  has  lieen 
found  to  he  in  the  ratio  of  \.5(>  to 
10,000. 

A  second  ad\antai.;e  is  that  the 
speed  of  transmission  and  rece|ition 
is  markedh  increaseij  hy  use  id'  the 
lieam  s\stem.  The  possilile  s]ieeil  ol 
workini;  such  a  station  has  l)eeii 
found  to  lie  200  times  ;:;reater  than 
that  attainahle  with  a  low  freiiueucy 
nun-directional  station.  This  iui- 
l)r(jvenient  is  due  to  the  shorter  time 
required  to  charj^e  an  antenna  when 
liigh  frequencies  are  used  and  to  the 
increase  of  sii;iia]-static  ratio  result- 
iiiL;  from  more  ]io\\erful  sit;iials  and 
less  audihle  noise-level  at  the  re- 
ceiver. 

A  third  ad\aiUa.i;e  is  the  ijreat 
reduction  of  mutual  interference 
and  a  ]io.-,silii]itv  of  secrecy  in  coni- 
mnnicaiion.  It  is  clear  th;it  a  tium- 
her  of  lieam  stations,  each  with  its 
radiant  ener,i.;\-  conlined  to  a  small 
.area,  ma\-  work  on  the  s.ime  fre- 
quency with  ]iertect  ease.  The  fol- 
lowing jirophecy  has  heen  made  hy 
C.  S.  Franklin:  "Today,  the  iios- 
sihle  L;amut  of  waveleni;ths  is  he- 
comins;  \er\'  fullx'  occupied  :  the  time 
will  soon  come  when  the  only  way 
of  increasing;  the  nnmher  ol  possilile 
services  will  he  to  em|ilo\'  systems 
having  good  directional  characteris- 
tics." This  statement  was  made  eight 
\ears  ago.  That  time  has  arrived. 
As  to  secrecN',  the  signals  recei\ed 
outside  of  a  lieam  ,ire  r.arely  strouL; 
enough  to  work  thi.'  necessary  lii,i;h- 
s]n'ed    n.'Cording   instruments. 

.\nother  ad\'antage  arising  t  rom 
the  use  of  the  heam  systeiu  is  that 
atnios])herics  are  minimized.  .\  re- 
ceiving station  with  a  reflector  an- 
tenna collects  only  1/2(1  of  the  static 
disturhances  which  would  lie  heard 
li\-  the  s.ime  receiver  using  a  non- 
directional  .aiUc'una.  Marconi  has 
this  to  s;iv  :  "1  feel  confideiU  ih.at 
our  old  enemw  static  interfert'uce, 
no  longer  exists  as  a  serious  hin- 
drance to  the  working  of  high  s]ieed 
radio  as  carried  out  hy  the  lie.nn 
system." 

Again  we  hear  the  prophetic 
words  of  this  great  authority:  "A 
i^ood  directional  system  is  the  note 
of  the  future  for  ]ioint-to-]ioint  ra- 
dio communication  over  long  dis- 
tances  throuijhout    tin-    worlil." 


THE  ARMOUR  ENGINEER 
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(  Ciiitliinicil   Iroiii  j^aiji'    l.V  I 

ties  of  an  element,  Moseley's  wurk 
showed  that  the  controlling  force  is 
the  nuclear  charge. 

W  liile  Rutherford's  conce|ilion  of 
the  atom  was  very  satisfactor\-  from 
the  sland]ioint  discussed  ahove,  it 
offered  no  satisfactor\-  explanation 
of  energ\  content  and  radiation.  1 1 
i-nerg\-  w.as  coiuiiutally  eiuitted  hy 
the  electrons  due  to  their  re\dl\ing 
in  orhits  almut  the  nucleus,  it  would 
soon  lieeonie  entireh'  dissipate<l,  con- 
tradicting ordinary  ohservatious.  To 
o\ercome  this  difticultw  I'ohr  intro- 
duced tlu'  \er\-  useful  idea  ol  sta- 
tionars  stati-s  or  energ\-  le\e]s  in  the 
atom  in  which  the  electrons  ma\-  re- 
vohe  without  ahsorhing  or  emitting 


Fig.  5.  The  Bohr  model  of  the  hydrogen  atom, 
showing  the  electron  traversing  one  of  the  many 
possible  orbits,  four  of  which  have  been  indicated. 
Each   orbit    represents   a   stationary    energy   level. 
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hriiig  an  electron  t rom  int'initv  to 
each  level.  ( Ireater  iiotential  energy 
is  possessed  liy  the  electron  when  in 
the  outer  lex'els.  and  in  the  event  that 
it  drops  to  a  low  or  normal  level,  it 
may  .again  .ihsorli  energy  and  assume 
,1  higher  ]iosition.  Ihe  advantage  of 
the  I'lohr  assunqitioii  over  the  Ruth- 
erlord  idea  is  a]i]i;n"ent  when  con- 
sidering such  examples  of  stahle 
potential  energv  as  in  co.al,  oil,  .and 
other   comliustilile   matter. 

.\  \ery  signilic.ant  example  of  the 
ellect  of  the  atom  where  heat  energx' 
is  concerned  is  the  rel.atiou  hetweeu 
the  specific  he.ats  ol  the  elements. 
.Multi]il\ing  the  sjieeilic  heat  hy  the 
,itoiiiic  weight  will  gi\e  the  heat  re- 
(|uired  to  change  the  temperature 
ol  a  gr.am  atomic  weight  of  an  ele- 
ment one  dei;ree.  The  ]iro(luct  is 
lound  to  lie  :i  coiist.ant  lor  all  ele- 
ments st.ahle  and  solid  at  ordinary 
teni|ier;itures.  .Since  gram  .atomic 
weights  of  all  elements  contain  the 
same  numlier  of  .atoms,  it  is  to  he 
concluded  that  the  same  amount  of 
energv  is  re(|nired  to  r.aise  the  teni- 
]ierature  ol  ,iu\   .atom  one  degree. 

It  is  in  the  foregoing  fundamen- 
tal theories  that  atomic  phy.sics  has 
lixed  its  roots,  .and  it  h()]5e.s  that  in 
the  near  future  it  shall  have  received 
sufficient  nutrition  from  active  minds 
to  ]iresent  discox'cries  of  uiqirece- 
deuted  iiuportanee  ;ind  advance  the 
knowledge  of  man  a  very  large  notch 
toward  his  go.al  of  perfection. 


energ\.  The  energy  levels  are  con- 
centric orhits  .and  if  the  atom  is  to 
emit  energv  it  must  ]iass  troiii  a 
Larger  to  .a  smaller  orhit,  .alwa\s  dis- 
posing of  the  energ\-  in  deimite  ]i,ar- 
cels  or  (|uanta  of  electromagnetic 
liyhl.  When  in  a  stationary  state, 
the  .ittr.action  hetweeu  the  nnclens 
.nid  the  electron  is  lial.aneeil  hy  the 
centrifugal  force  of  the  electron.  II 
the  electron  takes  a  smaller  orhit, 
|iart  of  the  ditTerence  in  energy  he- 
tweeu the  two  states  is  used  to 
increase  its  kinetic  energy  .and  eonn- 
ler.acl  the'  stronger  nucle.ar  .attrac- 
tion, I'll  fortunately,  the  frec|uency 
of  the  emitteil  r.aili.atiou  is  not  a 
function  of  die  spee'd  of  rex'olutioii 
of  the  electron  hut  is  (k'|iendeul  u|i- 
on  more  complicated  ]ihenomen.i, 
h'ij^ure  ,s  represents  ,a  hvdrogeu  atom 
dr.iwii  with  .a  circular  orhit  iuste.ad 
of  an  elliptical  one,  for  simplicity. 
The  difference  in  energy  content  or 
the  energv  which  may  he  emitted  he- 
iween  two  levels,  as  indicated  li\- 
ligures,  m,ay  he  ex|iressed  as  the 
difference     in     energ\'     reijuired     to 


The  l-'.thicil  .Stand:irds  of  the  en- 
gineering profession  should  he  those 
of  .a  fr.aternitx.  The  engineer  should 
recoi;ni/e  that  he  is  endowed  hy  the 
]irofession  and  the  state  m  the  spe- 
ei.alized  kuowledi^e  for  |iecnliar  judi- 
cial .and  res|ionsihle  ]iulilic  service 
involving  the  life,  safety,  comfort 
and  comenieiiee  of  his  own  and  com- 
ing generations,  ,aiiil  ih.at  in  response 
to  these  he  shotild  so  conduct  himself 
as  to  \k-  .a]i|ireciati\f  of  his  indehteil- 
uess  to  his  ]irofession  for  his  o]i]ior- 
tunit\-  and  m.ake  return  hy  e\er\- 
effort,  hv  .a  life  of  s]iecial  usefulness 
de\-oid  of  uitseeniK  greeil,  and  lillecl, 
if  |iossihle,  with  ,i  multitude  of  those 
small  courtesies,  the  ]iraclie-e  of 
which  enconra,L;es  the  spirit  ol  for- 
hearance  .ami  is  helpfnll\-  conducive 
to  the  fine  art  of  ]i\  in-  well  together. 

iM-om  the  Code  of  I'.thics  of  the 
Western  .Societx  of  1-lngineers. 
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OXiatEJJ>  ■  1V  G 


Dissolved  Acetylene 

Apparatus  and  Supplies 
UNION  CARBIDE 


•  •  THC  f  OC 
OF  f  RICTIOM 

INDUSTRY  no  longer  scraps  metal  parts  that  have 
become  badly  worn.  By  oxy-acetylene  wekling  such 
jjarts  are  readily  built  up  to  size  and  returned  to  servdce 
as  good  as  new. 

Often  wear  indicates  the  desirabihty  of  special  quali- 
ties in  the  wearing  surfaces.  Oxwehling  provides  a 
rapid  and  eflfective  means  of  applying  bronze  as  >vell  as 
abrasion  resisting  materials  such  as  HajTues  Stellite, 
thus  minimizing  the  necessity  for  further  renewal. 

3Iillions  of  dollars  a  year  are  saved  in  American  in- 
dustry by  oxwelding  —  the  foe  of  friction. 


THE   LINDE    AIR   PRODUCTS   COMPANY,   THE    PREST-O-LITE   COMPANY,   INC., 
OXWELD    ACETYLENE    COMPANY,    INION    CARBIDE    SALES    COMPANY, 

ITnifs  of  IJXIOX  CARUIUi:  A^D  CAIKBOX  COKFOIKATIOX 

Ueneral  Offiros  ...  30  E.    12nd  Kl.,  X.  Y.    |IH^    Sales  Offieos  ...  in  (lie  Principal  Cities 

63  Linde  plants  .  .  .  48  Prest-O-Lite  plants  .  .  .  171  Oxygen  Warehouse  stocks  .  .  .  136  Acetylene 
Warehouse  stocks  ...  42  Apparatus  Warehouse  stocks  .  .  .  2 15  I'nion  Carhidc  Warehouse  storks 
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ANEMOMETER 
MEASUREMENTS 

(  Colli  iininl   I  ruin  /^(///r   l.^.i  ) 

The  li-sl>  wciT  niil  all  ci  itidiicu-il 
with  tile  vlraiyht  chict  sluiwn  in  the 
illiistratiiiii,  h"(ir  |ian  nl"  the  work 
(■lh(i\v>  and  liranclicd  ihict>  havinj; 
dilTcrcni  si/cd  nutlets  \wvv  used  si  i 
as  Id  re]inidnct'  as  uearK  as  |i(issilik' 
the  \ariiius  ennchtinns  encnuntered 
in  jiractice.  in  siiiiie  cases  the  \e- 
i(icit\'  was  |iracticallv  uniform  across 
the  face  111  the  i;rille.  while  in  other 
cases  there  was  as  nincli  as  5'H)', 
\ririatiiin  in  \elncit\-  at  dilTerent 
I'oinls  across  the  lace.  Thi'Si'  fac- 
tors had  no  apparent  effect  u]ion  the 
results  ohtained.  More  recentlv  a 
new  f^^rille  having'  an  onianieiital  de- 
sign, and  another  ot  cast  iron  aj)- 
proxiniately  one  inch  in  thickness 
have  heen  trieii.  Also  runs  have 
lieeii  niadt'  with  a  dilTerent  t\]ie  of 
aueniometer  than  had  previoush' 
ht'en  used.  In  all  cases  the  ri'sults 
ohtained  liave  at^^reed  \'er\  closcK' 
with  those  alread\-  <liscussed.  It 
;.p]iears  from  this  that  the  formula 
may  lie  rei^arded  as  a  j^eneral  one 
reasonaliK'  accurate  tnider  practical- 
U'  all   conditions. 


The  new  formula  has  alread}'  heen 
olflcially  ado|ited  hy  the  C'hicat^d 
I  )ep,artnient  of  X'eutilation  and  the 
Illinois  C'ha].ter  of  the  .\.  .S,  of  11. 
and  \  .  \:.  and  is  unofticialU'  lieini; 
Used   ni   nian\    parts  o|    the  couutrx  . 

Table  2 — Summary  of   Results 


.\v>. -,,„.■ 

c.  f.  Ill 

_  t    \ 

( .\  +  a  1 

Iiidiciited 

WlciCltV 

Suppl. 

Exliaust 

(.nlles 

j 

(Jrilles 

f 

1 

C 

l.sO 

(I.')52 

0,093 

ion 

().')57 

l.llO.s 

Mm 

O.'Vi; 

I.IL'K 

4(10 

(l,''77 

1.049 

slid 

o,i),S5 

1.0(i7 

ll(l(» 

(l.')')2 

1.07X 

"(11) 

0.098 

1 

1.084 

S(l(l 

1.000 

1 

Factor  for    f 

low  vel. 

0.97 

average  usc\ 

high  vel 

1.00 

1.02 

.N.ile: 

A^gross   ar 

a  of  grille- 

-snuare 

feet. 

a^net  free 

area  of  grillt 

■ — squa 

■e  leet. 

Eacli    table    iif    coefficients    appr 
slant  value  as  the  velocity  is  incre 
is  believed  that  the  highest  value 
case    can    be   useil    for    all    hiRhjr 
very    sliRht   error. 

laches    a    con 
ised  so  that  it 
-h.,wn  ni   each 
■clocitis    uitli 

l'|ion  the  com]iletion  of  the  research 
work,  which  is  now  heino  carried 
I  n  tluMuoh  a  coo|ierative  ;i,i,'reenient 
lietweeii   the    Institute,  the   .\.    .S.   of 


II.  and  \'.  V...  and  the  \entilatmo 
Contractors  h'.mployer  .X.ssociation 
of  Chicajjo.  it  is  expected  that  the 
lindiiiEis  will  lie  officialh-  accepted  hv 
the  former  societw 

A  CENTURY  OF  PROGRESS 

(  Caul iiiin-il  lioiii  l^oijc  1  ,?1  ) 
of  .SI, 1 1(1(1  ,in<l  8.=^0I).  The  corpora- 
tion has  .assioned  to  :i  Irustei'  forty 
per  cent  of  its  oate  receipts,  to 
secure  ])a\nieut  ol  the  priucip.al  and 
interest  on    the   notes. 

The  hu.-iuci.al  end  of  ".\  Century 
ol  I'ldi^ress"  h.is  thus  heen  solveil 
ancl  there  is  nothiuL;  now  to  stoji 
the  qrowth  ;nid  liu.ilh'  tile  consum- 
mation of  the  iile.i  in  l''.il.  The 
ore.it  heiielits  to  lie  derixed  hy  the 
entire  world  I  rom  the  e\eut  can  not 
he  ox'erestim.ated.  liy  the  concen- 
tr.atiou  of  ;ill  the  h'.arth's  most  note- 
\\iirth\-  |irojects  and  advancements 
in  one  place,  lniuianit\'  m.a\-  easih 
L;rasp  the  sioiiihc.ance  ot  the  cen- 
tur\'s  .achievements.  The  sij^nih- 
caiit  e.xihihits,  the  artistic  creations, 
the  .athletic  contests,  .and  the  stuiK'U- 
dous  scale  of  the  whole  affair  will 
oi\e  the  |ieo|ile  of  the  world  ;i  vast- 
1\  wider  knouledoe  of  the  enterprise 
.uid  de\eIopment  of  the  liuuian  race. 


Choice  of  Americans  Colleges 

TAYLOR  STOKERS 


AMERICAN  ENGINEERING  COMPANY 


At    Duke    Univers.it> 

The  boiler"*  that  supply  steam 
for  heat,  lifjht  a  ml  power 
have  heen  lired  for  a  number 
of  years  hy  Taylor  Stokers.  The 
picture  shows  the  new  build- 
ings of  the  University,  as  de- 
signed hy  Horace  Trumbauer. 


2441  Araininpo  Avenue,  Philadelphia 
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CHARI  KS  \V.  HILLS 


CHARLES  \V.  HILLS,  Jr 


THK   FIRM  OF 

CHARLES  W.   HILLS 

PATENT,  TRADE   MARK, 

COPYRIGHT  AND 

UNFAIR  COMPETITION   LAW 


14  14    MoNADNOCK    Bl'lLDlXG 

CHICAGO 


Teltpbujie,  Harrison  61  jO 
Cable  Jddress,  Hillsford,  Chicago 


TESTING 

Many  of  tlie  products  of  Allis-CluUmcrs  arc  of  -urh  a 
nature  tliat  tliey  rocjuire  extensive  testino;  (hninj;  the  proee-- 
of  development  and  after  tlie  niac-hines  are  eonstrueted.i 
Often  special  materials  are  needed  or  new  nietluKls  of  con-j 
struction  are  necessary  in  order  to  build  a  mij|:liiu<*~ltli'at  will! 
|iruiliiee  the  best  results  when  in  commerfialoperaticm.  Tliisi 
tr-tin^-  and  development  work  is  carried  on  under  the  super-i 
vi-ion  of  competent  engineers  on  the  various  test  tloor-  and 
in  the  laboratories. 

iliniature  hydraulic  tnrliiiie  models  and  centrifugal  p\imp- 
are  tested  for  etliciency  and  other  characteristics  in  one  of 
the  most  extensive  hydraulic  test  pits  in  this  country.  The 
electrical  test  floor  is  busy  at  all  times  determining  the 
characteristics  of  a  wide  variety  of  electrical  machinery. 
And  so  it  is  with  all  of  the  Allis-Chalmers  products  that  it  is 
physically  possible  to  test  rfljigiiigWomgiSttit  *team  turbines 
of  more  than  a  lOfl.OOO  „kw.  capacity  down  to  farm  and  in-- 
dustrial  tractors. 

rLLIS-CH/1LMERS  MANUF/ICTURINGfO. 
mii-waukce:.  wis.  U.S.A.  ^ 


Industrial  Control  ■ 
Of  Variables 

In  the  control  of  manufacturing  processes, 
this  quartz  spectroscope  is  widely  used  for 
the  quick  determination  of  the  elements  ot 
metals,  liquids,  gasses  and  all  ccmipounds 
that  can  be  volatilized. 

Because  the  optical  instruments  built  by 
Bausch&Lomb  are  so  precise,  accurate  and 
dependable,  they  are  being  called  on  more 
and  more  t-  psolve  the  problems  ot  industry. 

Bausc/i  &  L,oi?ib  Optical  Co. 

6ji;  St.  Piiui  Street,  Rochester,  New  York 

I<"or  Better  \"is:on — Orthogon  Lenses 
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Armour  Institute  of 
Technology 

Chicago 


The  College  of  Engineering 
Offers  Courses  in 

ELECTRICAL  ENGINEERING 

MECHANICAL  ENGINEERING 

CIVIL  ENGINEERING 

KIRE  PROTECTION  ENGINEERING 

CHEMICAL  ENGINEERING 

ARCHITECTURE 

ThfSf  courses  air  each  Jour  yenrs  hi  length 
and  lead  to  the  degree  of  Bachelor  of  Science 

COMPLETELY   EQUIPPED   SHOPS 
AND   LABORATORIES 


The  Institute  Bulletins 

Will  be  Sent  on  Application 


THE  JET-WAVE  RECTIFIER 

I  Ctiulinucd  front  t'lU/r  140j 
li\(lniL;i-'n    and    atniosphcric    air    is 
lio  10. 

Tlic  jet-waw  ri-ctiticr  has  lieeii 
(lovclojicd  ill  the  municipal  ])o\ver 
station  of  Co])enliaf,'cii,  the  H.  C. 
(  )frstf(l  Works,  'ilie  rcctiticr  used 
had  a  eai)acity  of  200  KW  at  550 
volts.  After  conijjletion  of  the  de- 
velopment, two  complete  plants  were 
tested  under  ordinary  working-  con- 
ditions. They  were  kept  under 
observation  for  nine  months  and 
ojierated  to  the  satisfaction  of  all 
concerned.  Especially  one  of  these 
which  had  been  placed  on  traction 
duty  demonstrated  the  ability  of  the 
rectifier  to  withstand,  without  in- 
jury, prolonijed  short  circuits,  which 
would  have  been  disastrous  to  ro- 
tating; machinery. 

Oliviously,  jet- wave  rectifiers  of 
any  size  may  he  ]iroduced  on  the 
basis  of  the  theoretical  and  experi- 
mental knowledge  on  hand.  While 
the  rectifier  is  very  efficient  down  to 
voltages  of  55  volts,  it  is  hoped  that 
the  efficiencies  will  be  increased  as 
the  voltage  is  raised.  Also,  the 
amount  of  mercury,  which  is  at  the 
present  time  about  half  a  kilogram 
per  kilowatt,  will  he  reduced.  While 
it  is  impossible  to  give  figures  on  the 
cost  of  production  at  the  present 
stage,  it  seems  safe  to  say  that,  in 
this  respect,  the  new  rectifier  will 
easily  compete  with  the  other  avail- 
able means  of  .•ilternatiiig  current 
rectification. 

In  connection  with  the  question  of 
high  voltage  production,  it  is  inter- 
esting to  note  that  the  jet- wave  rec- 
tifier is  capalile  of  transforming 
direct  current  into  alternating  as 
well  as  vice  versa.  This,  as  will  be 
.seen,  opens  up  the  ]iossibility  of  ])ro- 
ducing  a  direct  current  transformer 
bv  means  of  which  high  direct  cur- 
rent voltage  suitable  for  transmission 
]iurpi)ses  may  be  stejijied  down  for 
niiitnr  oiieratiiin  and  illumination. 


A  name  which  for  years  has  identi- 
fied the  finest  tapes  and 
rules  on  the  market, 
regardless  of  price. 


fUFKIff 


/UFKM 

/UFKIN 


Let 

us  send 
you  Catalog 


VFKiN 


THE luFK/N  Rule  QO' 

SAGINAW.  MICH. 

lOe  LAFAYETTE  ST  .  NEW  YORK 
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A '  'creiv ' '  of  Jenkins  Iron  BoJy  I'ali-es 


Ail  perform  as  one 

All  Jc-nkins  \'aKcs  .  .  .  like  the  men  w  ho  make 
the  crew  .  .  .  perform  alike  .  .  .  smooth  and  sure, 
with  that  uniform  precision  that  wins  in  the  arind. 

Because  all  Jenkins  \'alves  .  .  .  although  of  many 
different  types  .  .  .  are  made  alike  .  .  .  of  the  same 
selected  and  analj'ses -controlled  metals,  to  the 
same  high  Jenkins  standard  of  casting,  machining, 
threading  and  assembling.  The  long,  leak-tight, 
and  economical  performance  of  any  one  Jenkins 
is  t\"pical  of  what  to  expect  from  e\  ery  Jenkins. 

Jenkins  are  made  in  bronze  and  iron,  in  standard, 
medium  and  extra  hea\y  patterns  for  practically 
every  power  plant,  plumbing,  heating,  fire  pro- 
tection or  equipment  service. 


Send  for  a  booklet  descriptive  of 

Jenkins  Valves  for  any  type  of 

build in^^   in  which  yon  may  be 

interested. 


JENKINS  BROS 

so  ■«'hiie  Street  .  .  .  New  York,  NY. 
524  Atlantic  Avenue  .  .  .  Boston,  Mass. 
133  No.  Seventh  Stieet  .  Philadelphia.  Pa. 
646  Washington  Boulevard    .    Chicago,  111. 

JENKINS  BROS..  LIMITED 
Montreal.  Canada  London,  England 


Jenkins 

VALVES 

Since  1864 


CpoocI  Tools  Proiliiee 
Better  Work.  3Ioro  Easily 

ACCURATE  PRECISION  tools  which  save  vaiu- 
.iVable  time  and  reduce  the  chances  of  spoiled 
work,  are  aids  which  every  manufacturer  and  tool 
user  seeks. 

To  the  manufacturer,  items  which  save  time  and 
decrease  spoilage  increase  profits  and  show  a  saving 
on  cost  schedules.  Even  though  he  keeps  machinery 
of  the  most  modern  type  and  workmen  of  the  most 
skillful  class,  he  must  have  good  tools  to  increase 
their  efiiciency  and  cut  down  time  for  setting  up  and 
checking  machine  work. 

To  thevvorkman,good  tools  are  of  direft  and  per- 
se lal  advantage.  However  skillful  the  machinist, 
he  must  have  accurate  aids  to  check  his  various  steps 
m  producing  fine  work.  Tools  which  decrease  the 
chance  of  costly  error,  materially  increase  his  skiL 
and  his  value. 


Brown  cScSharpeTools  insure  rapid, 
accurate  set-ups  and  are  reliable  foi 
checking  fine  machine  operations 
quickly.  There  is  a  Brown  iS;  Sharpe 
Tool  for  ever)'  mechanical  require- 
ment. Small  Tool  Catalog  No.  31, 
sting  over  2300  tools,  will  be  for- 
warded on  request.  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.  I. 


Brown  &  i^linrpe 
Tools 

'*WorWs  'S^tandaYd  of  Accuracy" 
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ENGINEERING  NEWS 

I  Ciiiiliiiiiiil  from  /'di/''  1-H  I 
M.Tt-\vL-(l  piiiiit  is  t(i  liL-  |iLTm;int'iu.  In 
assfiiihliniL;  .screwed  joints,  which 
must  111'  readily  taken  a]iart.  there 
are  se\eral  measures  whicll  ni;i\  lie 
taken  tn  lesst'n  nr  a\'(iid  freezing;  nl' 
the  thre.ided   surfaces. 

W  iieri'  ;i  cirt.iin  .amnunl  (if  |ila\  is 
niil  (ilijeetiiin.alile.  a  louse  lit  between 
the  thre.aik'd  areas  is  often  sufficient. 
l'"or  tiiLjliter  lits,  where  considerahk' 
]iressin"e  occurs,  the  friction  surfaces 
are  often  coated  witli  an  anti-sei/e 
coin|ioinul  in  the  fonu  of  a  ]i,aste. 
\\  hen  the  threadeil  joint  is  to  he 
]H'riodic;illy  t.iken  apart  in  a  slio]i. 
tins  paste  m,L\  lie  ri.';iilily  ap]ilied  ;it 
each  re-;issemlih  . 

.\  more  ]iermanent  protection  is 
alforded,  however,  liy  an  electro]ilat- 
ini;  of  zinc  on  one  of  the  threaded 
surfaces,  'i'his  treatment  minimizes 
or  eniircK  eliminates  seizing.  It  h.as 
the  added  tidvantage  that  each  se]ia- 
ration  and  rejoining;  of  the  threaded 
parts  invohes  no  renewal  ol  co.itin". 


Ships  of  The  Future 

Ri-cently  ,in  all-wehU-d  liar.L;e  was 
Launched  olT  tlie  Connecticut  co.ist. 
Its  success  when  it  was  completed, 
introduced  the  shi])  of  the  future. 

In  order  to  lake  ,id\',ant,iL;e  of  .all 
the  inherent  possihilities  of  welded 
construction  ,as  com]i;ired  with  those 
ot  the  con\ention,al  rixeted  desij.;n, 
this  ]i,articular  li.ari^e  has  heeii  de\el- 
oped  so  ,as  to  comliine  stroll!.;-  and 
rn!4i;ed  construction  of  the  utmost 
sini|ilicity  with  ;i  carrxins^  c,a]iacit\- 
,it  least  ^,s  per  cent  L;re;iter  tli.an  ,a 
simil.ar  sized  h.arne  of  the  rixeti'd 
desii^n.  .\'o  sacrifice  of  strentith  or 
duraliility  was  niaik-  in  the  construc- 
tion :  in  f.ict,  ;i  pl.ate  tliickiu-ss  was 
used  ;it  ;ill  times  ciiual  to  that  of  the 


Fuseless  Fuse  Box 

The  electrical  research  enj^ineer 
has  recently  dexised  a  fuseless  fuse 
l)ox  for  offices,  homes,  and  all  ]il;ices 
where  electric  current  tinds  everx- 
(ki\-  ap|ilicatioii. 

h'tises  are  replaced  hv  small  cir- 
cuit hreakers,  similar  in  principle 
to  the  arc-i|uciichers  eniplo\ed  in 
the  now  famous  Deioii  circuit- 
hreaker.  The  new  breaker  is  tuito- 
iiiatic  and  is  operated  hv  a  hi-nietal- 
lic  latch  which  lieiuls  when  heated 
In'  an  o\erload  current,  thus  releas- 
iui;  the  breaker.  The  Contact  bar, 
on  o]ieiiint;,  jiasst's  throni^h  ;irc 
(|ueiicher.s — a  series  of  in  e  t  ,i  I  1  i  c 
plates — slotted  to  permit  free  pas- 
sai;e  of  the  nioviiii.;  contact.  The  arc 
i|uencher  plates  are  insulated  from 
each  other  ami  from  the  current 
carrying;  ]iarts.  The  arc,  whicli  is 
caused  by  se\-eriiis;  the  circuit,  is 
stretched  .as  the  c  o  n  t  <a  c  t  s  o]ien. 
forced  into  the  (|ueiicher  ]ilates  li\  ,a 
ni;if,''iietic  lield,  .and  is  cooled  and  ex- 
tiu.nuished  li\-  the  thermal  capacitx' 
of  the  iilates. 

Instead  ol  replacing;  .a  liise.  as  is 
Usnallv  rei|uired  when  tiu-  circuit  is 
broken,  the  oiiK  o|)eratioii  uecess.ar\- 
<in  .a  fuseless  p.anelboard  is  to  |insh 
the  o|ier,atin;;  handle  which  is  sniiilar 
to  ,an  ordiiiar\  lij^btiiiL;  swiicl;.  If 
the  excessive  current  still  exists,  the 
breakers  will  o|ieii.  If  the  condi- 
tion has  been  removed,  the  bi-eakers 
will  remain  closi-d. 
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riveted  barge  where  the  (|uestion.able 
joint  efficiencies  iii.ade  .a  heavv  pl.ate 
necessary. 

I.ow  m.aintenance  charges  .are  .as- 
sured as  the  welded  design  does  not 
rei|uire  the  constant  .attention  so 
necessary  due  to  the  haz.ard  of 
loose  rivets  .and  k'.ak\-  si'.anis. 

In  developing  this  welded  design, 
the  Conventional  types  of  barges  .an<l 
tow-boats  h;i\'e  been  discarded  in 
layor  ol  .-i  modern  ck-sign  so  .ar- 
r.anged  as  to  permit  assembling  of 
the  various  p.arts  as  se|iar;ite  units, 
thereliN'  ri'i|uiring  a  niiuimum 
.amount  of  ei|iii|iiiieiit.  (  )f  the  m.a- 
terial  used  in  the  construction.  ''.^ 
|ier  ctiit  is  f.abricateil  .at  the  steel  mill 
,aiid  when  received  at  the  ship-ward 
is  ready  to  be  .assembled  and  welded 
in  indi\idn.il  units  of  suitable  weight 
.and  size.  This  is  done  to  facilitate 
li.andling  during  assemliK  .at  the 
sliipw.a\s. 

The  design  ni.akes  Use  of  all  the 
adwinlages  feasible  in  welded  con- 
struction, elimin.ating  .all  holes  in  the 
ni.ateri.al  .and  ]iroduciii,g  .a  hnished 
|irodiict  of  striking  simplicitw  This 
]ieriiiits  the  st.aiidardization  of  .all 
]iarts,  thereby  such  .a  design  is  reid- 
il\'  .ad.apt.able  to  iii.ass  production. 

The  b.iri^e  is  all  one  piece';  there- 
lore,  tberi-  is  no  ch;ince  of  air  and 
moisture  seeping  in  .'it  the  joints. 
iberebx'  c.'iusiuL;  corrosion. 


Fire  Hazards  In  Airports 

tireat  advancement  in  the  field  of 
.•iviation  and  air  transportion  has 
ni.ade  commercial  aircraft  come  in- 
to the  limelight  as  an  im])ortant  pub- 
lic carrier.  With  the  great  number 
ol  pl.anes  in  use  and  with  the  great 
number  of  cities  haying  nninicipal 
.airports,  the  necessity  of  building 
hangars  to  house  the  jilanes  at  the 
air])orts  becomes  a])])arent.  In  the 
hangars  the  jilanes  are  repairecl  and 
liainte<I,  .'is  well  as  stored,  and 
wliere\er  there  is  rejiair  work  or 
p.-iinting  done  there  is  a  lire  hazard, 
h'ire  h;izard  is  greater  in  air]ilane 
repair  work  thtin  in  other  industries 
because  of  the  greater  amount  of 
easily  ignitible  material  in  the  ])Iaiies, 
The  prol)Iem  is  a  new  one  and  there 
is  little  or  no  jirecedent  to  guide  the 
engineer  in  protection  against  this 
hazard.  However,  numerous  disas- 
ters in  hangars,  ]irevious  to  this  time, 
have  jiroved  the  im]iortance  of  fire 
prevention  and  the  need  for  first 
aid  fire  lighting  ;i]iparatns  at  ;iir- 
p.irts. 

.Sprinkler  systems  and  ;in  ade- 
ipiate  water  supply  do  not  solve  the 
whole  ]irobIem,  by  any  means.  There 
is  (|uite  likely  to  be  burning  liquid, 
such  as  gasoline,  oil,  or  paint.  In 
some  cases  the  a])])Iication  of  water 
iii.ay  ])roye  detrimental,  because  the 
bnrning  lii|nid,  being  lighter  than 
the  water,  will  s|iread  and  burn 
more  furioush-.  Therefore,  it  is  best 
that  there  be  a  stipph-  of  first  aid 
extinguishers,  either  of  the  carbon 
tetrachloride  or  the  foam  ty])e, 
ax'Jiilable,  or.  in  lieu  of  better  ]iro- 
tectioii.  sand,  ilirt,  s.alt.  or  any 
smothering  material  tlitit  is  elTective 
in  extin.guishing  ;m  inci])ient   lire. 

The  ])robIem  is  too  great  to  be 
outlined  in  a  few  words.  Init  it  can 
well  be  said  tliat  even  excellent  first 
aid  protection,  ;it  best,  will  only  ex- 
tinguish a  lire  which  is  .-ilreadx' 
starte<l  aii<l  the  most  important  prob- 
lem is  th.it  of  pre\eiilioii.  I^ro.gress 
is  being  madi'  in  .■inalvziug  the  haz- 
.'irds  in  airports  .and  methods  of  jire- 
\eiitiiig  fires  .\  number  of  good 
rules  h;iye  been  foriinil;ited  for  tbv 
kee]iers  .-11111  workmen  .it  the  air- 
]iorls  to  follow.  .\s  a  result  of  the 
wiirk  done  on  |  iievention  .-uid  |iro- 
tection  against  lire,  the  ratio  of  fire 
losses  to  the  total  aggregate  value  in 
air|iorts  h;is  been  materially  reduced 
since  commercial  aircr.att  started, 
but  there  is  much  yet  to  be  learned 
.•ind  corrected  and  it  is  one  of  the 
important  |irolileiiis  lor  the  hre  ]iro- 
lection  engineer  to  sol\e  in  the 
luture 
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Study  Engineering 

In  Cool  Colorado 


Golden  is  at  tkc  foot  of  tke  Rocky  Mountain  Range. 
Twelve  mile.s  to  the  east  lies  Denver,  witli  325,000  inhab- 
itants. To  the  west  is  the  great  Continental  Divide,  witli 
streams  and  forests  and  snow-capped  peaks  rising  to  the  skv. 

Engineering  Summer  School  of  the 
Rocky  Mountain  Region 

Basic  engineering  ctairses  in  Mathematics,  Chemistry, 
Physics,  English  and  Design.  Alr.o  Assaying,  Geology, 
.'\nalytical  Mechanics,  Graphic  Statics,  Strength  of  Mate- 
rials and  Plane  and  Mine  Surveying,  Preparatory  Subjects 
of  Chemistry,  Physics,  Advanced  Algebra  and  Solid  Geom- 
etry offered  for  students  dcHcient  in  entrance  requirements. 

June  30  to  August  22,  1930 

This  Summer  Sc^-imh  is  given  especially  for  studcnt- 
who  wish  to  m..!;e  up  work  or  to  secure  additional  credits. 
All  work  is  conducted  by  the  regular  Faculty  of  the  School 
of  Mines.  For  catalog  of  the  Summer  Session,  write  to  the 
Registrar    for    Booklet    L-3. 

Colorado  School  of  Mines     Colorado 
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Cupolas  controlled  from  the  laboratory 


White  hot  rivers  of  metal,  pouring  from  big  cupolas  in 
Crane  foundries,  are  even  more  thoroughly  analyzed, 
more  carefully  watched,  than  the  drinking  water  pouring 
from  a  faucet  in  a  well-ordered  city. 

Because  correct  chemical  ingredients  in  valve  metals  are 
as  essential  to  absolute  safety  and  right  functioning  of  a  pip- 
ing installation  as  pure  water  to  human  health,  Crane  Co. 
maintains  laboratory  control  of  cupolas. 

This  means  that  experts  in  the  metallurgical  and  physical 
testing  of  metals  are  responsible  for  the  quality  of  every 
valve  and  fitting  turned  out.  It  means  that  tensile  strength, 
yield  point,  elongation,  and  reduction  of  irea  of  test  bars 
taken  every  hour  of  the  dav's  run  are  known  to  labora- 


tory and  cupola  chemists.  It  means  that  constantly,  as  the 
metals  pour  out,  the  proportion  ot  silicon,  manganese, 
carbon,  phosphorus,  calcium,  pure  iron,  are  known  and 
uniformly  maintained.  It  means  immediate  correction  of 
any  variation  and  rejection  of  faulty  materials. 

From  specifications  of  raw  materials  to  final  installation. 
Crane  Co.  knows  its  products  and  what  they  will  do. 
How  Crane  Co.  developed  the  background  for  this 
knowledge  makes  an  absorbing  story.  It  is  titled  Pioneer- 
ing in  Science.  You  are  cordially  invited  to  send  for  your 
copy.  Aside  from  its  interest,  you  will  find  it  a  splendid 
reference  book  on  the  reactions  of  metals  to  high  temper- 
atures and  pressures. 


^CRAN  E' 

PIPING    MATERIALS    TO    CONVEY    AND    CONTROL   STEAM,   LIQUIDS.   OIL.   GAS.    CHEMICALS 

CRANE  CO   .  GENERAL  OFFICES:  836  S.  MICHIGAN  AVE..  CHICAGO 

NEW  YORK  OFFICES    23  W.  44TH  STREET 
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Wherever,  whatever  men  build 


Pardee  Dam,  California. 
Four    56-S   Smith    Titters 
poured   the   600,000   cuhic 
yardsof concrete shoun  liere. 
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Please  mention  The  Armour  Engineer 


Glue 


. . .  .In  Industry 


THE  manufacture  of  glue  is  an  industry  as 
old  as  the  ages.  The  pages  of  history  dis- 
close, three  thousand  years  ago.  the  cabinet 
makers  of  ancient  Egypt  laboriously  putting  to- 
gether the  various  parts  of  their  handicraft  with  a 
crude  form  of  glue,  made  under  most  primitive 
methods. 

3000  years  ago  ....  Meanwhile  the  processes 
of  evolution  have  transformed  ancient  Egypt  into 
the  modern  world :  research  and  science  has  made 
commonplace  to  us  today  that  which  would  have 
beeen  miraculous  in  ancient  or  medieval  times: 
production  and  marketing  methods  have  advanced 
to  a  basis  of  scientific  control; — but  glue  and 
glue-making  were  not  a  part  of  this  transition. 

Thru  the  ages,  glue  remained  glue,  with  little 
regard  for  the  raw  material  from  which  it  came 
and  the  quality  of  the  finished  product. 

Then  a  consciousness  was  awakened  to  the  dif- 
ference between  glues  made  from  the  hides  of 
animals  and  glues  made  from  their  bones.  Then, 
gradually,  users  began  to  make  certain  crude  tests 
of  various  elementary  qualities,  but  these  tests  re- 
lied primarily  on  the  physical  senses,  and  were 
usually  unreliable. 

Only  a  few  years  ago.  comparativelv.  was  glue 
finally  lifted  out  of  crude  speculation  as  to  qualitv 
and  elevated  to  an  exact  scientific  method  of  grade 
measurement.  The  laboratories  of  Armour  and 
Company,  in  cooperation  with  one  other  labora- 
tory, were  the  pioneers  who  developed  the  new 
methods  that  have  since  been  recognized  the 
world  over  ....  and  indeed  have  recently  been 
accepted  as  standard  by  the  United  States  Govern- 
ment. 

Armour  and  Company  has  also  pioneered  in 
adapting  the  form  of  glue  more  specifically  to  the 
user's  needs.  For  generations,  glue  was  delivered 
to  the  user  in  a  flake  form.  Then  came  ground 
glue — only    comparatively    recently,    however. 


This  speeded  up  his  production  and  was,  in  many 
cases,  much  more  practical  for  his  own  purpose. 
Within  the  last  decade,  a  new  process  has  been 
invented.  It  gives  the  manufacturer  glue  in  the 
form  of  a  small  pearl,  combining  all  of  the  ad- 
vantages of  both  flake  and  ground  glue  in  a  prod- 
uct that  permits  a  further  speeding  up  of  produc- 
tion and  at  the  same  time  guarantees  a  cleaner 
and  purer  product. 

Armour  and  Company  were  the  first  to  intro- 
duce Pearl  Glue  on  a  wide  scale  in  this  Country 
and  at  the  present  time  is  the  only  manufacturer 
from  whom  an  appreciable  supply  of  this  glue  is 
available. 

Likewise  in  marketing  practice  Armour  and 
Company  have  left  the  beaten  paths  to  lead  with 
new  ideas. 

A  staff  of  trained  chemists  is  maintained  for  the 
purpose  of  contributing  the  latest  thought  on 
good  and  economical  glue  practice.  Scores  of 
special  problems  weekly  find  their  way  from  the 
manufacturing  field  to  the  Armour  Laboratories, 
and  painstaking  reports  are  returned  giving  con- 
structive help. 

Out  in  the  field,  in  addition.  Armour  and 
Company  maintains  chemical  engineers  who  go 
wherever  they  are  needed,  on  request,  to  analyze 
plant  equipment,  gluing  procedure,  and  adapta- 
tion of  grade  of  glue.  Their  sole  purpose  is  to 
give  assistance  in  improvement  of  finished  quality 
or  reduction  of  manufacturing  cost. 

So  to  the  industrial  engineer  and  to  the  student 
who  seeks  to  bring  the  wisdom  and  logic  of 
science  to  the  performance  of  the  task  in  hand, 
we  say: 

It  it  involves  the  use  of  glue,  let  our  technical 
service  give  you  the  benefit  of  a  prolonged  and 
varied  experience.  Take  advantage  of  our  numer- 
ous resources  which  are  always  available  to  you. 


ARMOUR  GLUE  WORKS 

Owned  and  Operated  By 

ARMOUR  a51  COMPANY 

1355  W.  31st  St.,  Chicago,  III. 
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Learning   the   Latest 

Word  in  Turbine 

Construction 


An  important  departure  in  apparatus  engineering 
is  the  General  Electric  vertical  compound  turbine- 
generator.  In  this  machine,  the  high-pressure  ele- 
ment, heretofore  separate,  is  built  on  top  of  the 
low-pressure  generator. 

This  compact  construction  does  away  with  the 
necessity  for  building  a  separate  foundation  for 
the  high-pressure  unit,  permits  the  use  of  one  set 
of  air  coolers,  requires  less  piping,  and  conserves 
floor  space. 

Test  men — veterans,  as  well  as  more  recent  grad- 
uates of  engineering  colleges — take  charge  of  the 
machine  after  assembly,  test  for  oil  leaks,  bring  it 
up  to  speed  and  check  balance  in  the  initial  run, 
and  set  the  emergency  and  operating  governors. 
Electrical  tests  follow  after  the  generators  are 
coupled  on.  This  work  is  part  of  the  training 
program  for  general,  industrial,  sales,  or  advanced 
engineering  work  with  the  General  Electric  Com- 
pany. 
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